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(57) mm-. 

-JfesS ( I ) : 
A-B-D 
<^*, 

AttW&gu < mmmcD l - tra >; gm^ b < tt^g^© 3 

U < ii#gfH© 1 -Ti-dpy- 3 -f7V* U i/^^Sf^St, 

B&a)- (C(R')(R 2 )) k CO- (^^. k fcfc 1 6 U R 1 ^* 

Dfciu -U-Vt^^s Ulilif t < li#tiot:X7^>yW;^$gU V 
i±-E-R 7 (^;4»s E&iJM££\ -CO-, -C ( = 0) 0- N X(i-S0 2 -$ 
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m m m 
v^y^- vy^y?* y—e - iv mmm 

*mm^ y^^-v^^^tr— e-iv(DPP-iv)©isgfiMB&^u 2W$m. 

DPP-IV yVl/^rf^^r^ K- 1 (6LP-l)©^tt-fbfc|8#-r§^^ LTftI 
<biix^%o GLP-1 tts M^^ffl^ >x U >®S5:m^^3-xMM2fe#^m?t 

-r& c ^e>, dpp-iv mmm±2mm%imteMT&Mffl£%:t) o § zttmn^ti 

%o « h D — S^T (Diabetologia) , 42 #s 1324-1331 Jf (1999 ^) s 

^ — X (Diabetes) s 47^ 1663-1670 M (1998 ^) s M^at^ 
ftJSWF 19616486 Rzrmffi&ft 97/40832 (W097/40832) ^] IZ&UT, DPP-IV PI 
H&I© 2 ^MM^tg^ fcLTO rJIM O ^ T CD HM S £ tLT V ^ o 

dpp-iv tts A^©^a^±^t>*^^s#±fc*5VNTas^i!j^wr^ 

£P&£VT^£ COT© (a) ~ (f ) ^] o 
( a ) JiS^ iz £ V ^ *r DPP- 1 V # 11 # "T £ £ i: » tlT V > 3 o 

dpp-iv ®^^s v-r h¥^>x\±tftmmmte£t), i-nm-emm-rz cx#> 

^^-lfT> • i?^— ir)V • • -f Di^- (Scand. J. Immunol. k 33 ^ 737 
M (1991^)] o DPP-IVPl^JSTJ--DPP-IVl3^f-r^^#:^ ^ hP^>RV#im 

-f^— (Biol. Chem. Hoppe-Seyler), 305 M (1991 ^) ^t>^©^©##^!l] o V 
-i Y iJ<< >coM^ I L - 2 ^^ffl^i^t>*B -«^;wi— *St£©;fi& T - U 

T> • 4 Ay D^— (Scand. J. Immunol.), 29 m, 127 M (1989 
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30] o $M [/nj/-TV >?-X • #7 • if • ■ Tti^^- • ^ • 1f 

X-^-y -If ■ JL^-^r^W V r* -^5/ • U A(Proc. Natl. 

Acad. Sci. USA). 88^ s 1556 H (199150] fBfgO^D 7n >J Xboroproline)^ 
##re$>£ DPP-IV Pl«'Ji^ ^^fc^^te^-fs CD4 + T-A;v;i-i|g 

T\ tnLKH»y >/^»t;i L-2jg^^»JU v»>;*fc;|3Vvr in vivo T 

U— • T> K • ^^X^'J^ • Ay D^— (Clin. Exp. Immunol. ) s 89 

^ 192 H (1992 30] o 
(b) HIV agfefc^Tx DPP-IV t}*sr*rsiaS»JXttirv»:H:s ^;i/X©«f%x 

(DmA*ffiithtzzh&m&$nT^%o hiv-i ^^bfeMAft*©T-«Ti* 

CD26 #gJJ©31iR^^M^^II^^tl^ih • ■ VP— (J. 

Immunol. ) s 149 ^ 3073 M (1992 30] &IFHIV-1 Tat * >;^KJ±s DPP-IV £f£ 
^ i: • ^"7* • ^ Ay ni?-(J. Immunol.), 150 ^ 2544 M (1993 

30] ^n^ntv^o 



(c) mn&<D dpp-iv^, h©iLwtuiz:ii^«t^§^*^. 

Cell. Biol. ) s 121 # N 1423 Jt (1993 30] 0 

(d) ^7K*p© dpp-iv (DmmtK am. ^mrnvv^^mmTPm^Bmrnv 

y -i l>3rui?—(j. Cell.' Physiol. ) s 151 ^ 378 M (1992 30] 0 

(e) iSl^ DPP-IV t5t£#s m^(Dmmm^(DmmwmM.m(prostsLtosome)(Dm 

'J-Ajl/-^-^ h U — • T> F • y U— b U— (Eur. J. Clin. 

Chem. Clin. Biochem. ), 30^, 333 M (1992 30] 0 
( f ) DPP-IV & N T-»0iit||©7T^> ^ tf (ADA) hi^tl) £ 
^7b^£tLTV^ (Science), 261 # s 466 K (1993 30] 0 ADA ^t± s 

t h t^JV^T^fi^^-n-M^,^^^: (severe combined immunodeficiency 
disease)(SCID)©)HH£:&3o 
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mncDWtmmMM hbtt^aik^t^^o $i x. &\ ( a ) c 
^aiwi;^jx^ ^mm.ihm, mmtmv*?^?- (ra) © 

ifti^&SB^T?Oit>f >5^mOTWJs (b) T-«-x© HIV ©ft 

AB&±2&^nfc:a£^< AIDS (&5"ct9:&Jg^£«tP) ©^B&XtW&*fcWffi*HI 
g'Js (c)«££B&.ik #t-?L^tfr^Mll^©J»^©^^|^ihT^^©^J> (d) 
J^jf^s ^J^«^»s iH¥ : g^»Js (e) ^©^HftlEfc^fc^iS^^J^i: 
UT*ffll?fe3i:#;t?>tl&o HB5fc N 10-182613 -cmmZtiZ DPP-IV Pfi 

dpp-iv pstitbtit mm^Wf 95/34538 (W095/34538) N mmm* 98/19998 

(W098/19998) s HP«S^ 00/34241 (WO00/34241) s 6011155, Xm&f? 

6124305 RVUmttUt 5462928 fcN-gllfn U *?>W&&fr1fi^ *H#?F 6107317 
& tf* B #fF 6110949 fcN-ggl^T^ — ;H#fti)S s BPf'-fffF 95/15309 

(WO95/15309) S!PII#fF 99/67279 (W099/67279) N HH^#I^F 

99/61431 (W099/61431) s HRS^fF 99/67278 (W099/67278) St5^H#fF 6090786 
tT^ilifr^ H — D y^iftflF 1050540 St^Bfatt 5543396 

^#^©^^t>VX^^^V^^^CDffeDPP-IV^||#^^^cD^^^M^ 



-r&t^ 2MBH9fcmT© (I) ~ (XXV) fclt^o 
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( I ) -jJSa ( I ) : 
A-B-D 

Aitummv < mmWk<D 1 - trn u iml < \±wmmo 3 
>;^-;va^ lit u < (i^ti® 1 - t^r v - 3 - 'j - m, gt&gb 

< «#S$I© 1, g$fcg b < 3 

-^-y- v u gm^ b < itmmmcD 2, 5 - ^ t f n - 1 - t° u u 
gism b < i-tfn'j gi&g b < y^ggi© t:^ u s> y mm 
mv< mm&<z> 1 - > p »; -;v*s ggm b < »#gm© 1 - > p »; 
gi&g b < i±^it© i-^-^^bFD^f>F'j am^ b < mmm® 1 - 

^ h^b Fn^-y U;i/*s Xiifim^ b < {i#gm© l -^'ftb Fn^y 'J/H* 

a)- (C(R 1 )(R 2 )) k CO - kf±l fr£> 6©Mt£ilU R^t^R 2 ^ 

Isj— xteM&^Ts tK^M^s t Fd^^;H s /\n>f>JiH\ i>7;Sv-fn 
a. tit b<i^II®7;^/vS, sm^b<(*#fim©J3i^T;v^;i/S^ 
gm^b<{±#gmcD^^;it^a, tifb<li^li©7;^^;i/S, am 

3g b < tiiiio7/^-/i/S, a$ig b < &5M?n©7' u — itg b < & 

^ii©77;v^;i/& tig b < i±^tI©-\T dt'J xiitig b < 



bfe 



b) -C0 (C(R 3 )(R 4 )) m - R 3 WR 4 &s lel-XttJI&oTs ^ti^ 

c) - (C(R 5 )(R 6 )) n - R 5 OTR 6 fct, m— X&H&oT\ ^th^tim 
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d) -CO- Xl± 

e) -S0 2 -§SU 

-u-v [^tfs u{«m^b<{±#am©t:^^^>^^;i/Ss xtt^t:^ 

^>^M;i/X£ilU V&-E-R 7 Ett#$£i^ -CO- -C ( = 0) 

gm^b < t±^em©jii3gs;7';i/=¥;va^ gm^b < mmm<DmM^MmM^s 

b < !i^Si©7 »; am^b < te^sm©^;^;]/*, g3» b < 

D7'J — X&gtfeg b < {*#g^CD^^ P7U -/i/7/v^;vs* 

x& 

_ W A_ X A_yA_ Z A 

i) w a wy a (*s lei— x(«^oTs ^jf^s ffiMM=Ps -so- -so 2 

- N X«-N (R 8A ) - (sS^ R 8A (iBUlBR 7 h|SI«Tfe?») £gtbs X A &gfH 

m b < p am^ b < mtnmvmm&wm&i* & 

trmc^ i oi^v^feas wsm b < (i^amcDT <; v >s, gt&g b < mmm 
(dt^j^ U b < m¥W.Wk<D^ D7ui/ >^ ai&g b < &#afn 

©^^DTU-;i/T;v=3f-u>S, (c(r 9 )(r 10 )) q -[^^ q«i^5> 

6©»t£gtu r 9 wr io « s im— x&h&ot^ 7j<^M^ am^b<t±#« 

^r-;i/*s b < »#gm©T v — gm^ b < i^gjtoT^v^i/Ss 

am^ b < &#sm©^ D7'j — gm^ b < fci^gmcD^ p t* u — 

m^b<{i^gm©J3i^T;i/^;i/*^^-r (fc£u - (c(r 9 )(r 10 )) q -a» 

fe^2»ii©gmaR 9 ^ 7 J : R 10 ^-r^T7jc^^$)§cii:&^V>) ]£grTyb\ 
%U&X A &W A 5ll±Y A &mT-N (R 8A ) -©M-^©-N (R 8A ) -£:-|tfc& 
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0 x s Ki&g b < \±wnWk(D t: n y ^ > v <i sm^ b < ii^sio t: ^ u v 
yv<i x fcfcgi&g 1 b < ii^ti©^^ t: ^'J^>^ 31 u z A fci: lufB 

V (X A ^W A X»Y A /b^T-N (R 8A ) N (R 8A ) -fc— Jji&fc&o 

2) W A ^^Y A «s |5j— Xl^&ots KlRM-i-N M-fs -SO-, -S0 2 
-s Xfc*-N (R 8B ) - (5Ws R 8B {±tuI3R 7 ^|Bl*^^t-) ^^bs X A &- (C 

h 2 ) r - (^*s rttiip&eoit^t) ^^bs z A &, gm^b<{±#«m 

©-p;i/^-;vft s gi&g b < {i^S^OT^-^n;^ b < y^Stfe©?"-? 

;i/-3e;v^ s ftgi < }^fl©Arn7 U — -S0 2 -N ( R 1 5 ) 

(R 1 8 ) [st^K R^&^lKR^ffi-X&JI&oT, ?K*J1-Ts «&gb<fc*^ 

rD7'J-/I/7/l/«§it^ &3VN&R 1 s ^ctt>'R 1 e &m&T&mmM^h 
-it&otfifK &#R$i©$liiS5£»3« (^Jii^^^^trn y ^ 

WWkgtifrt: y i?;i,g s XliiitU< »#e?HcDOT©« : h U 7Md^^ 
-7 re y # ;p-7 irM, - h n ^ x-^ ^>7; 7 ^ -;v^ s 

;Hs t: n y -f ^ y t° ^ s J y hU7 y y ^ h 5- ^ y 
m^7v*'J/i/Ss ^T^^v*y;i/*s xitm^m^u-rv-jv&^mTtK 

X&G A -R 17 (5^ G A & N -CO-s -C (=0) X&-S0 2 -£g| 

u R i7 &mmR 7 tmmxfo%) yxmstizg (tu w A «*^-T^^-r±a 

z A {±s/^y a-esm^tife t: y x & £ < > b c o - 

- c h 2 c 0 - z A ii-hn sxii^ r y £-e e$i£ tifc tr y s>;i/jfc 
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(id D^-w A -x A -Y A -z A -efe^,^ (i) JS{cfBa©^t)xi«a#^ 

(I I I) B*s-C0 (C(R 3 )(R 4 )) m - (s^ R\ R 4 Wm{«tb^tilu 

m£mmT:&%) (i) jix&ii (id mo^-rtimzmm^^y. 

(IV) Ai^tlf b < liili© 1 - fn 'J ^^/l/S, Xfc*gi&gb<fc3:^g|fe 

© 3 -f7^; >; bs 

Btf-CO (C(R 3 )(R 4 )) m - (^tfs R\ R 4 Wm{i^tL^tLtufB^|5l«T 
fe<5) ^^bs 

D^-w c -X C -Y C -Z c {5^, W c ^OT c (i-N (R 8C ) - (jfcPk R 8C & 
lufBR 7 ^|sI^T:^)i») X c »g^b < {±#g^cD^^T;v^l/ 

S*&g b < J*^gm©m^^^*^ &7X^M^^: 1 oRftiMfcak Bi£g b < fc* 

^Wfe© r u v gi&g b < ii^iio r ;i/^r Bi&g b < 
0Arn7'ji/>|, Bit U < li^tio^r n 7 'J - ;i>7;i/3F-i/>2k 
(C(R 9 )(R 10 )) q -[^^ q»lfr£>6©3ggC&^U R^tfR 10 ^ leJ-X 

Jii^T;i/^;«, Bt^b<^mtft©Ili3»sSIHR3a3£x B&^b<fcfc^Bife© 
7/l/>rr:/l/S N iiSb<li^II©7;v^-Ms tit b<li#ti©7'J- 
Ms Sif b < !i#»77;^;va, Bi&g b < fcfc^SSfe©^ n t «J — ;v 
»^ g$|3gb< ii^SI©ATP7'J- ;i/7/i/^;i/S. jmi^bj^tJiH^^b 

fe r 9 h r 1 0 1 tmmmm^t-m^ & ^ ts?« b < ii^n©ii^7;^;i/ 
(&£u - (c(r 9 )(r 10 )) q -^e>^^ii©«m*R 9 ^R 10 ^-r 

^T7jc^M?T*&3£h&&V>) ]&Slir£\ &£V^X c £sw c X&Y c ^iiT-N 
(R 8C ) -©^©-N (R 8C ) -fc— it^oTs I^K^IiCtfDU 

IM>^t°^y ^>^;i/*£St;bU z c &iiuf3Vi:IUii-£fe;£,} £3t;birfg (I 
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(v) A^ttf b < &#b$!® l-tfn ij v-jiM, x&am^ u < i±$mWk(D 

Bft-CO (C(R 3 )(R 4 )) m - (^*. R\ R 4 RTfml±^n^iimmtmM~e 

D^-w D -X D -Y D -Z D {5$cK X D &- (CH 2 ) r - (5£^K r&lfr£>6© 
SffSr^-T) £3tbU W D WY D «-N (R 8D ) - R^&tuiBR 7 ^ 

;i/* s gl^b < mtmiMcoT 8&=g b < &^g^©^ 

rD7'J-jl/7/^M s -S0 2 -N (R 1 5 ) (R 1 6 ) R 1 5 :fe J;£f R 1 6 

WW.Wk<DT V -;i/»s Bt&g b < l^ii©77/^/i/S, -Si&g b < «#glto 
07'J — x&gi^g b < fcfc#g^©^\^ P7'J — ;i/:p;i^;t/S£g|-r ft\ 

TV'U^-;^Ss f^'j^ys, ^txij^ys, t:^^^-;i/^ tM'jy 
hijT^^bS, ^i-;^ 7U;P*s fc.°D'j;v^ -T^^/'J 

t° ^ V U h 'J7 v u /Us t 1 h "7 s ) u a^-if- V u ^ r 
V'u;v*, x!iiM^TD7'j-;vitit^ x«g a -r 17 g a &, 

-CO- -C( = 0)0- X&-S0 2 -£glbs R 17 &ituf3R 7 MilT&3)} 
(VI) Z c £fc«Z D ^gf^ L/ <^g^©^^DT';— ^ftT-fc^Jii (IV) 
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(VII) ArDT'J- W6i©/\fn7'J- ;i/3g N Xfcfc HI©^>4f >3f 

(VIII) tl-\r n 7 'J -;i/S©iiS^^7y ^n^>J§B\ tv^^f- 
i/Ss ArP7'J-;i/SXS-S0 2 -R 18 (5$^ r 18 &t;i/=¥;i/S ; h'j7;v 

7'j-;i/S ; 77;v^;H ; atpt'J-^S ; ^rn7'J-;i/7jv^vS ; 

D7'J-M^>S;Arn7iJ- 7^;S; 7M;i/7^i ; 
7Mr;V7^S ; il/7^ ; 7'J-^7^« ; 5. y 

X ; n 7 'J -;V7 ^ y SXfiAr n 7 u -JV7;^;V7 ^ y S^St) 

Kvi) ijix&ig (vii) mtemmcDfc&W)xi±Mm^mtemm£fi%^(DMo 

(IX) -W A -X A -Y A - N -W c -X C -Y C -Xii-W s -X »-Y C -*S2I© 

t>ti~c\^%>Wi (id (viii) jg©v^-r^^t:fatg^ti^x»ma^ 

( i x) mtemm<Dfc^xt±mm^mki&mgti&^<DiMo 
(xi) 2^t6 m<DMm\sfcmmm^±temmmm^(D--?b\,^L £ £&o 
t«7M;i/s^iiLt^§f (ix) m^mm<D4t^mxi±mm^m^m 

(XII) Hat d 7 'J -;H©iISi)5- S 0 2 - R 1 8 (5£* N R 18 {itufBh 

iei*^fe^) -cfozm (viii) mzmm<D4h&mx&Mm^mtemn£tiz>z 

(XIII) X A ^W A XttY A 5b^-T-N (R 8A ) -©tf-;£©-N ( R 8 A ) 
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m (vii) m^mmcD^mxit^M^m^m-^M^omo 
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©«^©^SI©^M«A s 2^V^b6f|iI-trfe^^^^a^blO 0 -W-X- 
Y-*s2M©^]g^^^tf^fcM2M©S*i^ : ?^PfiT^ 2^^b 6{i©^$g 
b fc j^^M-?± & 1 ~ 3 © ^-jVS^Ifl btv^ £ h A 5 H £ b < s 2o©7 
;^^;i/»s(5i-^M^^^bTu§^#;^J; bi^ 3§li?g##£Tr3 

£bW 

±13^©— JKs£ ( I - 5 ) fc&l^Ts Z ^tig b < I^M^O^t D 7 'J - 

2mcommjM^mmmm^t ^x^^tmj^ b < s 6 m©^p t u — jvm 

X&lffi©^>-^>3§£:$§£rbfc 1 0 M©i^rD7 'J -MT'SS 3 ^ 
b<s 6M©^^nTU-;H^^^e>t$?^bi^o ^rn7'J-;WIHS^ 
T%m&te^ ^©Sf«tt-so 2 -R 22 AW^b<. r 22 as^t;v^;i/T^ y 

$?£bW g&2?i;bUZ£ N gm*-S 0 2 -R 22 (R 22 #^7JWl/7US N 
N-WWil7^ ^n6|©'\rD7'J-;i/TO§o 
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-ma, (i-5) iz&^Xs -w-x-Y-i±2mcDmmm^^^ mmmm^ 
-cffipT zm§&£ u 2M(Dmmw^\± 2 u 6 moDm^vitmmm 

%^&m^m 2 maommm^mx % 2 b 6 fflcDasgbfc^&M^fcfct 1 

~3<DT)i3r;]/M&mwkvx^z>z£&m$i b^ c mmm^ ±®uw^&m&Mm 
^ht^~=>Lx izte^xmn&T)\s*;v&%ttmT2>Wi&%m% bw 

(i) xmzn%fc^(Dmmxmmim^n-&^&, -mmizi± s 
TmcDmmxmxmmrz zt^x^^mTs mm^mcDmmiz.^x~m^(i ) 
<D4h&yo% r-fb^ (i) j tw&o m.^m^^t-^mz-D^x^mmx^^) «, 
<mmm 1 > 

A— B— L + H D A— B— D 

(II) (HI) (I) 

(5£# N L(±i«ss^bs As B2atJ c Dj±*ti- ! ettMfai:ii*n?&a) 
^^Ss mmm b < >; — ;i/^^>s s gi&g b < i±mmmcoT^ 
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-fbi^tJ ( I ) -fb^rtJ (II) ^bi^rti (III) ^Sfc<fc!)M#STs 
0fl£tf £ p d^;va s ^pd^ >^<p^oy >fcj^b**x 

(thf) N i, 4-vjt*-y->m(D^—^)immm, ;k 2- 

itt^ bttt, mnu h y xf;v7 ^ > s t: y ^>^©^$&®Ss y ^ a, 

« ^ h U <>A^ h3^> h\ # U <^A tert-^h^^ Ff©^«7;Va^^> b\ 
7 Wb# y •> A^W ^ti^o 
-fbl^tJ (ID ^ » [HP^B^F 98/19998 (W098/19998) mi fcfB*£;fc/r^ 

fcem ( I I I ) &s ifcSK [HPfHW 98/19998 (W098/19998) s Bl^fF 98/14431 
(W098/14431) s IS PMfF 99/51582 (W099/51582) fcl3«£;ft/tl^^imb 

D^-w A -x A -Y A -z A tfe^i (i -a) ikcDBimjimtem^Mm. 

A-B-W A -X A -Y A -H *" A ~ ZA (V) • A-B-W A X A -Y A -Z A 
(IV) (|-a) 
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ih&M (I -a) & N ih&fo (IV) £lh-&m (V) ^Sfc«fcDjfi*#& 

7_kik ^>-if> s h;v^>^©^«^b7K^ s^^;i/^-er;K thf, 1,4- 

)v^)V7t^y y mom 7'n h >&m^mmm b < » ^ ti & ©^m^ - 1 8 °c 

itit f^Jx^ h y x^;P7 ^ >s £ >j ^y'^otiis^ j»£ u £ a, 

A^< h^iy K s # U >>A h^r^> F^CD^«T;i/n ^-^ F^'fetf & o 

fb^t) (IV) (is CHP«H^ 98/19998 (W098/19988) ^] fcfBii^tlT^ 

£ ^Xtt^ £> tip DTf# £ C £ &T* § 3 o 

(V) rUig©^^i^bTf#^cih^T*§^^ • 

^"^ • If • ^r^^;V • V^^^f— (J. Chem. Sock 890-899 J|( 1947 ^k S^ — 
:f;i/ • • If • • Vi^xr-f- (J. Chem. Sock 561-572 M( 1962 *£k 

S^ — :f;V • • If • • vif^^-f— (J. ,Chem. Sock 449-454 M 

(1967 ± -4 T>-^^*;i/-Vif^^-r— (J. Indian Chem. 

Sock 363§s 787-791 H ( 1959 ^k If • — :f;P • • U-y >7 • >T % X 
h U —(J. Org. Chem. k 17^, 1571-1575 M( 1952 *Pk >J^—±)\s • • 
ts±)V • h U— (J. Med. Chem.k 14^ 1060-1066 M(1971 7^>X# 

£F 1388756 (1965 ^) N — :f-;i/ • Hr~f • ^ • 7^ U*> • ^r^;V • Vlf ^ 
^-(J. Am. Chem. Sock 68 ^ s 1204-1208 M( 1946 ^k 60-120872 

-3r7 • i/j-fr • f5,XhV —(J. Med. Chem. k 39 ^ 918-928 

M(i996 ^), m-yy vxmw 67/06512 (1968^) ^] izmmztiT^zxmxit* 

fl £> t2fS bTf#£ £ h £ S T ^ § o 
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<mmm3> 

e <2> o 



A— B— U— H +. L B ~ V A— B— U— V 

(VI) (VII) (l-b) 

Yb^J (l-b) fct s Yb^#* (VI) blh-&m (VII) i:& N 

j^-fbzfc^s ^>-fe*>s h;i/^>^0^#BUfcfb**N THF, 1, 

4-^^lf >^©^— ^;i/S$$S8Ss *#S—JK 2-7"n/v-/l' 

J»£: h U^^;i/T^ > N If U ^>^©«gig^ jKK* U £a n 

ft&m (VI) fcfc N -Xn. [SIWfF 98/19998 (W098/19988) ^] fcfBlffi£*lTl> 

Jl*4Yb^rt) (VI I) rtJlgcDYb-^tbT^aih*)^^^^ » 
— • ^ • if • ^ =• • V-y-^^-f — (J. Chem. Soc. ) s 890-899 H( 1947 

• • if • ^r^*;i/ • Vlrxr -f — (J. Chem. Soc), 561-572 M( 1962 
*Z)s ^ • • • Vtf-^-f — (J. Chem. Sock B, 449-454 

M(1967^K ^ • -Y >^-f T> • • Vfir'f- (J. Indian 

Chem. Soc.)s 36 787-791 Jt( 1959 30, If ■ • *7 • - 

trKXhV— (J. Org. Chem.K 17^ 1571-1575 H( 1952 • ^ • 
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*=t4 t/i-fr . /r^^ ij— (j. Med. Chem.K 14 1060-1066 H( 1971 7 5 
>J*4ffF 1388756 (1965 s • ^ - - ' *r§ • V 

•y-oi^xf— (J. Am. Chem. Soc.K 68^, 1204-1208 M( 1946 #^BS 60-120872 
V'r—j-fy • • t^-i • tr^XhV -(J. Med. Chem. ) s 39 ^ 

918-928 Jf( 1996 *jE) N 7 V t/WWF 67/06512 (1968 ^) ^] fcgBffc^tl/TV^^ 

B^-CO (C(R 3 )(R 4 )) m _ 1 CH(R 3A )-TfeD^ D *s-N(R SA )-X A - 

Y A -z A r^^h^m (i-c) « s ^(DKj^jim^m^mm.r^^hti^^^o 



HN— X Y ~Z 3A 

V , R " R 8A (IX) 11 | 

A-C-tCRSR^fn^-C-R^ — - A-C-(CR 3 R 4 ) m _l-C-N- X A ~Y A ~Z A 

R' H R 8A 

(VIII) (l-c) 



Sfeiill^b < »fii07;i/^l/ftltit^ R' ^r>*R 5 ' *s— Sifc^: 
ott^VS^U R 3A ^tufBR 3 ^IH«-e$)!3s A, B, X\ Y\ Z\ R\ 

r\ r 8 \ Rximi±^n^nmmtmm~£&%) 

<b^rt) (I-c) fcfc N ib-tm (VIII) £4b&m (IX) £%s >&mz&bW 
<b^b7K^s ^<>-if>s h;v^>^©^S^^b7j<^ ^^^;v^-^;k THFs l, 

^;i/;*;i/^^> K^©^^°n h >ffi@t^«s xfi-nfecDvM^^^s - 7 8°c 

ItSM^LT^ Mtf^^^tbiJ^A (NaBH 4 ) N jKmih^TJ^^ 
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m± h U t> A (Na(CN)BH 3 ),7jc^b h U T± h *f*t>m± h U t> A (NaH(0C0CH 3 ) 3 ), 
jJcSSt-fbU^AT^^A CLiAlH*) ^CD3g7C#J£JEV^;#?gu ^S^A^ffH' 

^ttTT\ jb^ti (VIII) h-fb-^rt) (IX) ih^'Wi (I-c) * 

M^b-^tJ (VHI)itXi [^HI#fF 4794185, 3-D t?T > • — ±)]y - 
^-y • jf=Ly? - ^^F U— (Eur. J. Org. ChemK 1 #s 329-333 M (1999 

JK#Wfr&«& (IX) fck ifcifc [HPi#^F 98/19998 (W098/19988) fcfB«^tL 
D£S-NH-X A -Y A -Z A Tfe£<fb£-f3 (I-d) t± N &©^J&X@£^i|!&g 

A— B-OH + 
(X) 

A— B— N— X A -Y A -Z A 

G' 

R"' (XII) 
H 

A— B— N— X A -Y A -Z A 

(l-d) 

(5$pK R 5 ' 5 ^tufBR 5 ^IU»"t!$)D, G' (±huIBG a tmmi?%> tK A s B, 



HN-X A -Y A -Z A 
G' 

R'" (XI) 
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K&m (i-d) fct N <b-^tj (x) tih&m (xi) mmttm&mm, 

^©^JjyftfbzfclRs THF s 1, 4 -^^It^©^— 

^^y— ;k ^^y— ;k 2 -ro^v- ;^©fii7;i/3- ;k n, n 

Dh>mm x{ictie>©^^4«s ^mh^©^^ -7 8°c~fflv> 

fe«©M©i®SSt% 5^-4 8^S^^^SCl^K:<fct)^^J (XI I) 

7°^ — jtj— yt? • i/ > -te ^ (Protective Groups in Organic 

Synthesis^ — >(T. W. Greene)^ i^3> ■ 'J - • 7>F • ^>X • ^ 
>n— #W K(John Wiley & Sons Inc.) (1981 ^) ^fcfB«S©^ag) 

^ w&^n^ tisp ctMj-t § £ £ § § 0 

Yb^r#J (X) fc* N » [rh7Ah'D> (Tetrahedron) s 45 # s 5787-5790 M (1989 
<b^#J (XI I) fct N ##MfB«©73^X^^ti&fc^CT#-S^ii^^§o 

<mmm 6 > 

B^-GO--Tr$) D^-NH-X A -Y A -Z A TfeSlb^r#J (I -e) & 

A-H + OCN-X A -Y A -Z A 
(XIII) (XIV) 

O 

► A— C— N— X A -Y A -Z A 

(l-e) 
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(^4\ As x\ Y A Rvtz A i±^tL^nmmtmm-?:&z>) 

4h-&m (i-e) (i, fc&fa (XI II) hfc&Qa (XIV) h£ s &®fc«fc!j 
>fb»J<is ^>Hf>s h;V^>^cD^#i^Mb7jc^s THFs 

7 8°C~fflV^fe?«©te©P^©^JgT\ 5^-4 8 

<b^#J (XIII) (±s » lJU**—ff=.y# • T> h* • ^t-V ^>7^;V • 
^h'J-- 1/^— X(Bioorganic & Medicinal Chemistry Letters) N 6 1163-1166 

m (1996 ^) mi temm^nTu%^&xi±^ti^izm^x^% zh&^g &o 

■fc&tiO (XIV) tts ^Jte^lf3«g©^Xtt^tL&fc^CT#?)ih^#^o 

it&m (i) f±s *© < Rjtexgfc^asag-racii: i fe-e§ao 

A— H + L'- — B — D A— B— D 

(XIII) (XV) (I) 

(5£fk L'{i7ki»3i(±BuiBLhipi«^feDs As BRzfT>&*n*nm&hmm 

ih&to (I) (is fc€sM (XIII) MbilrtJ (XV) h£s 
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THF S l, 4-i?tt¥->m(D^— r;i/i» ;k o^y-;K 

±&»h ltd 0fljtte* b U >s t: U ^>^©W«*s U >)A, 

^StTK^* U ^ As zk^fb^ h'J^/As TkHtlb:*- h U t> A^Oiit^ ^ h U £ 

^JhbTiis 1, 3 -SJS/^n^^fc^stfSM ^ K 1 -3z^;i/-3- (3 

JH*Kbi» (XV) {is 6110949 ^©BM#fciB«^tiTV>^^Xi± 

x.i±\ 7°D^^^^ y • • -f > • #— y ^ • >>>-fe^/^ (Protective 

Groups in Organic Synthesis)s >(T. W. Greene)^ ^3>-7-f y-- 

T> K • -y->X • -f >n—ft\/j7'y F(John Wiley & Sons Inc. ) (1981 30 #M] 

— -ft - y • b ^ > ^ 7 ;t — — N > a > X (Comprehensive Organic 
Transformations )s R. C. 7Dy^ (Larock)^ (1989 30 ^] fc^oT&fr^C 
il^T^s tt&m (I) ©*^{±s ^ tl^^^^f*^ bt^f) IzffiMtemmfo-Z 
fe^b^rt) (I) i^l5*o*fe5o 

±m(Dmm&^nbtiz4h'erM<DWjt®<D&m (Ms j#i^§o s ^tt©iRi±^ 
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& s ^>jx.«4'fns mm, mm, m&s mm, mm, wmm, ^dyf^7^ 

it-ma (I) ©teJDtf#bfci^£fcfci\ <b^rti (I) ifiUo^xn^M^ 

— ( I ) T?^tta*%BHcD-fb^!SjH:s;^^y;v^r^-^— -tf-iv(DPP-lv) 
©fi&Sfftl&W bT:fc D s 2 SfJiSSO^B&XV/Xtt^s ft S V>fcfc 2 Mil ^ 

&m&mf%zb&'c%z>tiK z.tit>tem%.£tiz>z. bitted o &tz, ^cdamd dpp- 

F^W#raSffi©^*fc*ffl^lSII©^»^i:bTfflv^acii:*ST?#So 

mwm ttbiz mmmm^m § dim b x s# -r a c t sik hi§© emy: 
»s — (i) T^^n^^^>x{«Ei#KjfcS : ^ti^ j ecD^2fflj^±ffl 
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'h o 

-n-m., vmm mmitm^ts) , mmu mmm, mum, m&m. #@ts 

& o 

■Bit, mXl B&fcD 0. 0 1-10 0 Omg, Ifll<tt5~5 0 OmgX&b, 
±fBGDi£#fi£ 101 tUXtt 2 HJU±fc:##J btS#t50^$ 
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1 : (S) - 1 -[2 - ( 2 -¥^i?—J1/T$.;) if;i/7^]7tf;!/- 2 

( i 2 -embtiz 2 - ( 2 - t:^^-;i/T 5: y )^JVT ^ > (415 mg, 3.00 

mmol) (D THF (2 mL) ig$ftfc: N ^T'C^BWi'F 6011155 fcfB«© (S) 
t7-k^- 2 - t°P U h y;i/ (217 mg, 1.00 mmol) ©THF (4 mL) 

— it (114 mg, 0.420 mmol) §#fco 

(2) (1) Tl#&tlfc:7 'J— < f* (225 mg, 0.820 mmol) O THF (2.5 mL) 
^>*;i/*>@£ (160 ul, 2.46 mmol) &iQ;t, MWZ 1 0^jS#bfe o MJ± 
THF b*&>XJl7fr>M%&£;lsXmt>fLfzmM%: 2 -7"D;V- 
&«SiHbU HtfB'fblirtJ (239 mg, 0.870 mmol) §ifilSgSiilt#feo 
26% 

*H NMR (DMS0-d 6 ) <5(ppm): 8.99 (1H, br s), 8.00-7.97 (2H, m), 7.75 (1H, d, J 
= 5.4 Hz), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.11-4.00 (2H, m), 3.65-3.37 (4H, 
m), 3.22-3.04 (2H, m), 2.35 (6H, s), 2.24-1.96 (4H, m). 
APCIMS (m/z): 275 (M + H) + 

TC^^Jf SfJIfl C 13 H 18 N 6 0 2CH 4 0 3 S 1.5H 2 0: C, 36.49; H, 5.93; N, 17.02. H$Hfi C, 
36.64; H, 5.66; N, 16.75. 

2: ( S ) - 1 - [ 2 - (6-^DP-3-try ¥P—JlsT^ J ) ^)]/T ^ 

;]t*l3-)]/-2 -trp Ui?>*M-hu;v 2 * & yxji^ymMUb&m 102) 
2- (2 -t.°^^-;vT^ y ) 3i^;vT^>©^tDf9t#%^j3-ef#&ti§2- 
[ (6-^nn-3-b°y^-;v) r^y] =• >£fflW (S) -1- 

yn^T-fe^-;!/- 2 - h°n y h y ^toa&^xiiKi^v^Tj^KA y £ 



49 



WO 02/051836 



PCT/JPOl/11578 



Jfc*: 3% 

APCIMS (m/z): 309 ( 35 C1M + H) + , 311 ( 37 C1M + H) + 

mtMM3: (S) -l-[2- ( 2 4=-iMJr:;KF* y ) ^ 
> - h U ;i/ 2 i&§^ (Ibi^j 103) 

2- (2-^7^7^) ^JVT^ XD{Xfc>*)te^mm4~£^t>tl& 2 - 
(2 -dpV^U— 7) x^;i/7^ >*MV\ (S) -1-7*0^^1/ 

W: 16% 

^NMR (DMSO-d 6 ) tf(ppm): 8.40 (1H, s), 7.83-7.53 (3H, m), 7.43-7.36 (1H, m), 
4.84 (1H, dd, J = 5.9, 5.4 Hz), 4.21-3.42 (6H, m), 3.32-3.11 (2H, m), 2.25-2.02 
(4H, m). 

APCIMS (m/z): 324 (M + H) + 

mmmi: cs) - 1 -[2 - (4-^pd-i-7^5^;i/7^) ^jvt^ 

; 2-Kn'j ^>#;i>#- h >;;v 2 ^ * >*;v*>^gofb^ 104) 

2 - ( 2 - K7S?=;V7 ^ ^ ) ^ t) 5 ft 3 2 - 

(4-7DD-l-7^7^-Jl/7^;) ^)]/T^ >£ffll\ (S) - 1 -^n 

JRsfS: 18% 

'H NMR (DMS0-d 6 ) £(ppm): 8.16-8.05 (4H, m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 
4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 
2.31 (6H, s), 2.25-1.99 (4H, m). 
APCIMS (m/z): 357 ( 35 C1M - H)~, 359 ( 37 C1M - H); 
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mmms: (s)-i-[2-(6, h^>-4-^±^v-jvr^j) ^ 

£rt) 105) 

2- (2-tr^^-;v) 7^ 7 5. XDiXt) X) i3##^J 6 Tf#£>tt§ 2 — 

(6, h^S/-4-^;'J ^;i/^>£ffllv (S)- 

';»>A^s2ibTfflv\ lutein tH«fc:bT«fa<b^«a*^feo 

IR*: 12% 

^NMR (DMS0-d 6 ) tf(ppm): 8.88 (1H, s), 7.84 (1H, s), 7.29 (1H, s), 4.84 (1H, 
dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 
(1H, m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m), 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)" 

■$mm 6: (S) - 1 -{ 2 -[ 2 - (4-h'U V>)V) - 4 U ^ J ]rc 

y }T-fe^;i/- 2 -t'n 'J ^>#;i/tf;— h y;p 2 ^ ^ >^;i/*>I£i& 

^•t) 106) 

2- (2 -t.°^^-;v^^ y^^;v) >©f^;b *9 fc##mTf#£>;H£ 2 - 
[2- (4-t:u^;v) -4-^i/ u-;i/^^ y ^ >£ffliv (s) - 

mM-. 17% 

X H NMR ( 7 U — Vf-s CDC1 3 ) tf(ppm): 8.74-8.72 (2H, m), 8.50-8.30 (3H, m), 7.93-7.87 
(1H, m), 7.77-7.72 (1H, m), 7.58-7.51 (1H, m), 5.00 and 4.77 (1H, m), 3.86-3.58 
(4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

(S) - 1 -[2 - (2-^-7 VJ^T^y) ^)VT ^ J ]T^)V~ 2 - 
b'P U h >;;!/ 2ftSttg (fb^-t) 107) 
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2 - ( 2 - S J ) ^)VT S ><DlXt> D IZ^mm 1 fcfB«O^^T 

f#£tl£2- (2-^;'J^7^;) rc^;i/T^ >£MV\ (S) -l-^D^ET 

W: 20% 

*H NMR (DMS0-d 6 ) tf(ppm): 10.2 (1H, br s), 9.43 (1H, br s), 8.45-8.16 (2H, m), 
7.90 (1H, d, J = 7.6 Hz), 7.75 (1H, dd, J = 7.6, 7.6 Hz), 7.48 (1H, dd, J = 
7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 
(4H, m), 3.62-3.47 (4H, m), 2.23-1.86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

8 : (S) - 1 - [2- (4-p<5 L ;i/-2-3ry VJVT*;) x.?-)l>7*;] 

t±^jv- 2 - trn u h U;i/ 2mmm. (4h&m 108) 

2- (2 -t:^$>— JITS. J ) ^^;i/T^>©^fcDt#%^J8^#&tl?.2- 

(4 2 -^f-y >;;bT^ y ) >£fflv\ (s) -1-70^7 

M^: 26% 

*H NMR (DMS0-d 6 ) <5(ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, 
m), 7.61-7.40 (1H, m), 7.06-6.92 (1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, 
m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 

mMMV: (S) -l-[2- (4-*; VJlsT^S) ^)\sT^;\T^?-)V-2- 

t: d u v ytDitf- hvjv 2 mmu utsm 109) 
2- ( 2 -K7s?r;v7^ j ) ^jvts >©f^^t) ^mm^^n^n^ 2 - 

(4-^;'JjP7V) ^;i/7^ >£J^ S (S) -l-7°n ; E7t^-2- 
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28% 

*H NMR (DMS0-d 6 ) <5(ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, 
m), 7.99-7.94 (2H, m), 7.76-7.71 (1H, m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, 
dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mum 10: (S) - l- [2 - ( 1 --f U;i/7^ J) y 

- 2 - kd 'J ^ >#;i/^- h y ;v 2 iMtiM (-fb^rt) no) 

2 - ( 2 - X J ) ^JVy * >(Dftt> *) IZ^mM 10 T-#?>tt^ 2 - 

(l — f u;vT^y) (s) - l -^n^y-fe^i/- 

Ifc*: 3% 

J H NMR (DMSO-dg) d(ppm): 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 
7.96-7.95 (2H, m), 7.81-7.65 (2H, m), 7.28 (1H, d, J = 6.8 Hz), 4.83 (1H, dd, 
J = 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
2.22-1.93 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

mmmii: (s) - l -[2 - (2-^>^7y>j;i/7^) ^jut^ sir* 
-trn V¥>%)itf- h VJi 2MBM (Yb^lll) 

;v- 2 -trn y h U^fcoS&^xjgt^v^Tj^K* U >)A^MJ:b 

mm-. 18% 
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J H NMR (DMS0-d 6 ) 6(ppm): 9.45-9.23 (1H, m), 8.59-8.49 (1H, m), 7.72 (1H, d, 
J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz),, 7.27 (1H, dd, J = 6.8, 6.8 Hz), 7.08 
(1H, dd, J = 6.8, 6.8 Hz), 4.86 (1H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 
3.77-3.20 (6H, m), 2.26-1.94 (4H, m). 
APCIMS (m/z): 330 (M + H) + 

mMmi2: (S) -1- [2- (5-N, N-^^I/7^^M-^-2-f 

un&m 112) 

2 - ( 2 - K^-y—jVT * y ) ^J17 X XDttt) D 12 IzmMO^^X 

nt>th&2- [5- (N, N-^^fjVT^XM-jV) - 2 - 1: U *J)V7 X J ] 

±g©aiS^^V^T^^>^;v^>It©^t)D 4 mol/L J^fb 

27% 

] H NMR (DMS0-d 6 ) 6 (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 
Hz), 6.70 (1H, d, J = 8.9 Hz), 4.84 (1H, m), 3.68-3.41 (6H, m), 3.16 (2H, br 
s), 2.58 (6H, s), 2.17-1.76 (4H, m). 
APCIMS (m/z): 381 (M + H) + 

HWJ13: (S) - l-{4-[ (3-^>Ty-2-t°U^;i/) 7^^f;i/h>i^ 

;i/7^y }7t^;i/- 2 - t^n 'J h i/^WM. (ib^r^g 201) 

2 - ( 2 - £^ *J=- )]/7 ^ J ) ^)\s7 ^ >(Di%t> D fc##$J 15 IzmM^WiX 

m £> ti%> 4 - [ ( 3 - 7 J - 2 - 1: u ) 7 s. y p< > ^ > £ ffi i\ 

(S) - 1 -7"a ; E7-k^I/- 2 - t'D V t^>tlJV^- h VJlt<Dm&^mte&\,\ 
*H NMR CDC1 3 ) S(ppm): 8.30 (1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, 
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J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 (1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 
4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1H, br), 2.32-2.04 (4H, m). 
APCIMS (m/z): 373 (M - H)" 

gi|«J14: (S) -l-[4- (3-^>7;-2-h''J^l/) - 1 -t:A^-;i/] 

2 - ( 2 - 1: ^ y—)]/7> ^ J ) ^jvr * >coftt> \> 16 fciaRo^are 

f#£>frl3 1- (3-^-2-1^1)^) tr^i?> 2MitfflV\ (S) 
*>J<>A^MJ:LtfflK »J1 (1) ^(BiatbT^fB^tJ^ffeo 



X H NMR (CDC1 3 ) S(ppm): 8.34 (1H, dd, J = 4.8, 1.9 Hz), 7.77 (1H, dd, J = 7.6, 
1.9 Hz), 6.77 (1H, dd, J = 7.6, 4.8 Hz), 5. 17 ££1*4. 76 (1H, m), 3.82-3.72 
(4H, m), 3.71-3.50 (2H, m), 2.96 & 2.88 (2H, s), 2.75-2.68 (4H, m), 
2.31-2.04 (4H, m). 



APCIMS (m/z): 325 (M + H) + 

mtiGMlS: (S) - 1 -{ 2 -[ (3-W-2-KiJ^) -N-^^-JVT^J] 

^jv--N-^^-;vr^J}T^^-;]y-2-^n VP>tuv^=. h V )\> Ub-n'Mo 203) 

2 - ( 2 - \f^t>-)\sT * ; ) =• >(Dixt> \> iz^mm 17 izmmcD^m-v 

^jvr^y^m^\ (s) - 1 -yn^T-fe^v- 2 - b*n u ^>*;v^— h u;i/ 

tcD«g^x@t:£v^^*^*y^A^si:bTfflv\ njii^i (i) hisia 

«: 79% 

*H NMR (7'JH*; CDC1 3 ) d(ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, 
J= 7.6, 2.0 Hz), 6.62 (1H, dd, J = 7.6, 4.8 Hz), 5.26 4.71 (1H, m), 3.82 



W: 60% 
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(2H, m), 3.66 (1H, m), 3.50 (1H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41&.W2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H) + 

mftBM 16 : (R) - 3 - [ 1 - (3-^>7y-2-t'J - 4 - b^ U 

7^;7t^-4-^;ij^>7jM- h u;i/ 2ilgtt& «ti^rtJ 204) 

19 tfB«©^-?f#^ti§ (R) -3 -[N-tert-^ h^r^^;i/^-;i/ 

-l - (3-^77-2-^;^) -4-b^us^T^y]rb5f-;v-4-^T 

V'J^VTJM-h'J/P (21 mg, 0.046 mmol) £±^fbp< 5^1/ > (0.5 mL) kr}g»U 
MJ7MPSi (0.5 mL) &fln£ N 15 ^it## s 7jc?S^^U imm 

mthtco BLjfom&mmv, m^tifcnm^^^—jv (3mD muz., ph^s 

K:&£g;T\ BioRad AG (g&ftftO 1 X-8 ^>^l/^>^Jn^feo l^>£:a* 

tf^tlfc^^HP L C (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, ^DD 
*;vA/^^y— ;i/=96/4, ^lOmL/^) -c^StMMU mmih^m^y <J-#: (8 
mg, 0.02 mmol) £#fc 0 

7 U— THF (0.5 mL) tdfSU 4 mol/L i^fb7j<Jj|- 1 , 4 
(17/^L, 0.068mmol) ^j)DXs 30 &W&^ ^£MJM5feU ^IB^fel (lOmg, 
0.02 mmol) £f#fc 0 
50% 

*H NMR (DMS0-d 6 ) S(ppm): 9.20 (2H, br s), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 
(1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 
4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1.76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

mmmil: (S) - 1 -[ 1 - -4-b^iJS?;i/^ 

y] 2 -bn v yyfyjistf- h >;;i/ 2tmm (^1^205) 
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26 tlta 4-7S.S-1- ( 5 -:^7V - 2 - f U b^U^> 

(0.606g, 3.00mmol) © THF (9 mL) U 1 B§l?g»bfco ^©f;t;©?U 

ST^a^ 6011155 izmmco (S) -l-:/P^T-fe^;i/- 2 -fcTPU 
jt?-hU;v (217 mg, 1.00 mmol) 3B$H^#bfco i«£MJ±^*U f# 

tr^y 4— (tnu^jiA/^t? ;i/=100/0~95/5) ttllb ^IB-fbi^© !7 

^P>tlfe^^§ THF (12mL) £«PU 4 mol/L i^bTkSc- 1 , 4-^^17- > 
(0.9mL) ^iTb MJ±TT«£^S;U tife^i' THF £#D;U ^ 
U MBE^U Mmih&m (317mg, 77%) £f#fc 0 
I» : 77% 

X H NMR (DMS0-d B ) <5(ppm): 9.22 (2H, br s), 8.49 (1H, d, J = 2.3 Hz), 7.86 (1H, 
dd, J = 8.9, 2.3 Hz), 7.00 (1H, d, J = 8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 

4.58- 4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 

1.59- 1.53 (2H, m). 
FABMS (m/z): 339 (M + H) + 

T^m^fr Itlftt C 18 H 23 N 6 0 • 2HC1 • H 2 0 (430.36) : C, 50.24; H, 6.32; N, 19.53. H 
$Hfi:C, 50.51; H, 6.42; N, 19.24. 

rnmm is : ( s ) - 1 - c 3 - ( 5 -^7; - 2 - tr u pk) t j - 2 ^jv 

-2-7Dt*/V7^] T^)\y-2 -bD V i?>jtj)VK- h >J;i/ 2 ilitiM (^fb 
-£rtJ 206) 

( 1 ) ###'J 13 JcifBiSO^t?^ & 2 - T ^ y - N- ( 5 - *sTJ - 2 - b V 
V)]/) - 2 -^^;i/7°nbVVT^ > (856 mg, 4.50 mmol) © THF (10 mL) 
^T-e*B^ 6011155 fcf3«© (S) -l-7*D^7Hz^V-2-fD^> 
*M-b'J;V (326 mg, 1.50 mmol) ©THF (5 mL) $§$&£}&D;U mUM^ 10 # N 
^T70^31#bfeo M/fo^fc*np*;VA£;&D;tfc& N ^Ji^yK mu^Mik 
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Wmib^O? U— #: (481 mg, 1.47 mmol) £t#fc 0 
(2) (1) U-#: (481 mg, 1.47 mmol) (3 mL) 

fc, 4 mol/L M.ih?k^— 1 , 4-^^"^>^ (1.1 mL, 4.41 mmol) ^D^feo 

MET«^&^5febTf#£;frfc^S£2 -7D/V- ;i/-^y-M>£ifglift 

U ^fB^tl (110 mg, 0.32 mmol) ti^itltHfeo 
I&sfs: 22% 

^NMR (DMS0-d 6 ) <5(ppm): 8.98 (1H, br s), 8.38 (1H, dd, J = 2.2 Hz), 8.05-7.95 
(1H, m), 7.74 (1H, dd, J = 8.5, 2.2 Hz), 6.71 (1H, d, J = 8.5 Hz), 4.84 (1H, 
dd, J = 6.9, 4.5 Hz), 3.74-3.48 (4H, m), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H, m), 1.30 (6H, s). 
APCIMS (m/z): 327 (M + H) + 

mnm 19 : ( s ) - 1 -[ 1 - (5 - i/T ; - 2 - t? y - 4 4 - 1: 

^';i>vi^T^y]7 7 -fe^;i/-2-t:D y^>#;i/5^ h y;i, 2ig^(-fti^-tj207) 

( 1 ) 3-D y ;l#f£ 647639 fcfBiS© 4 -tert- f h ^ ^ y - 4 - 

^^;Vb°^y^> (1.07 g, 5.00 mmol) £1, 4-^^^> (20 mL) 

^@££U^A (1.04 g, 7.50 mmol) h 2 n n - 5 -i/TJ b* y (1.04 
g, 7.50 mmol) £#nx.fco S^feS 1 ^DMbtSMIfSMs tK^0x.T 

^e>tifcB^^>y^^;i/^^A^p^ hv^y^f— x-mm^ 4-tert-^h^- 

y- l - (5-^>ry-2-b*y^;i/) -4-^;i/t:^y ^> 

(0.78 g, 2.5 mmol) £#7co 
^NMRtCDCLJ <5(ppm): 8.39 (1H, d, J = 2.4Hz), 7.59 (1H, dd, J = 8.9, 2.4Hz), 
6.61 (1H, d, J= 8.9 Hz), 4.43 (1H, br s), 3.96 (2H, ddd, J= 13.5, 8.9, 4.6Hz), 
3.39 (2H, ddd, J = 13.5, 10.5, 3.0Hz), 2.15-2.05 (2H, m), 1.70-1.50 (2H, m), 
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1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 317 (M + H) + 
( 2 ) 4 - tert- 7 h ^>#;i/^— JVT ^ J - 1 - (5-^7/-2-f'J 
-4-7<^;i/t!^U^> (0.78 g, 2.5 mmol) CD 1 , 4-^^-^rit>^ (5 mL) 
fc, 7jc^~Fs 4mol/L^h7K*-l, 4-Pit^>mm (50 mL) &«]bfco M 

%3Lt?;—)]s (100 mL) S3}g$?U BioRad AG (&mffiM) 1-X8 ^ ^>3£tlll^> (40 

( 5 - 2 - try i^;i/) - 4 -pwvtr^y s?> (0.53 g, 2.5 mmol) §t# 

fee 

*H NMR (CDC1 3 ) d(ppm): 8.38 (1H, d, J = 2.4Hz), 7.57 (1H, dd, J = 9.2, 2.4Hz), 
6.61 (1H, d, J = 9.2 Hz), 3.95-3.70 (2H, m), 3.70-3.55 (2H, m), 1.65-1.50 (4H, 
m), 1.33 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 217 (M + H) + 

(3) (2) TrlfJ tift 4-7^y- 1— (5— >:py-2-t°U^;v) -4-p< 
^;i/tr^U^> (0.53 g, 2.5 mmol) (D*$ J~ M^Wl (10 mL) id. Tk^TT^H 
^ 6011155 MfBtt© (S) - 1 -^DtT-fe^V- 2 -tTD U ^>#;t/^ h y 
;K174 mg, 0.80 mmol) ifit*4IWlfe 0 ^M^MISf^s 

tlCD^y— (272 mg, 0.770 mmol) £f#fc 0 

(4) (3) ff#^tl7i^ y— f* (272 mg, 0.770 mmol) ©1, 4 -^=3pl7->?§ 
$E (10 mL) fc s 4mol/L^b7jc^-l, 4-^^^i7->^t (0.5 mL) ^tK^TT' 

Mfl 0#B6«fc#Lfco l/rtiiLfc^IlLts lilB^^I (185 mg, 
0.440 mmol) ^fer^ll i: bTltfco 

mm-. 57% 

*H NME (DMS0-d 6 ) S(ppm): 9.05 (2H, br s), 8.49 (1H, d, J= 1.9Hz), 7.87 (1H, 
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dd, J = 9.2, 1.9Hz), 6.99 (1H, d, J = 1.9 Hz), 4.83 (1H, dd, J = 6.8, 4.1 Hz), 
4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, m), 3.20-3.05 
(2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.80 (4H, a), 1.45 (3H, 
s). 

APCIMS (m/z): 353 (M + H) + 

20: (S)-l-[l-(2 - tr^ V - 4 - 'J i?J]/7 ^ J ] T-fe^ 

2 - t°P U h 2 ffi&jffl {faBM 208) 

( 1 ) ##09 22 fc|B«4C7)^^-et# 1 - (2 - tr^ 
>;y> (1.07 g, 6.00 mmol) ©N, N-i?*^)l^jVA-r^ p (15 mL) 
^M-e^a^ 6011155 fcfB48© (S) - l-7*Pt7-b^- 2 -tru U 5>>3b 
)Vt$- h U;v (434 mg, 2.00 mmol) ©N, N-^^^i^T^ F (5 mL) 

fern. mmm%7ks mm^mjkum^vtzo m^mm^^^^^^-v^m^ mm 

;i/=8/l) ?iSU m&ih^cDy (127 mg, 0.400 mmol) £f#fe 0 

(2) (1) ~Xz'i%hMz.7 U— f* (127 mg, 0.400 mmol) ©p<#y— ;]/ (1.5 mL) m 
WLfcs 4mol/L^b7k^- 1 , A-V^r^ymW. (0.30 mL, 1.2 mmol) §iPx.fc 0 

U SfB-fb-^ (35 mg, 0.09 mmol) *ffim&M> t LTfffco 
i&*: 5% 

X H NMR (DMS0-d 6 ) (5(ppm): 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, 
J = 2.2 Hz), 4.82 (1H, dd, J = 6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, 
m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 1.71-1.50 (2H, 
m). 

APCIMS (m/z): 315 (M + H) + 

mmmzi: (s) -i-[i- (2-^y;v) -a-^wkt^j^t^^k 
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h <J ;v 2 mitm «b^rt) 209) 
- ( 2 - H ^ U Vls(D\X*> \) 23 trf# 5> tl£ 

(2-^'J>) t:^<J^>£ffll\ ^»J20 ^leJ^fcbTlIIB 

3% 

'H NMR (DMSO-de) d(ppm): 9.38-9.18 (1H, m), 8.45-8.27 (2H, m), 7.92-7.8 (1H, 
m), 7.79-7.70 (1H, m), 7.62-7.36 (2H, m), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 
4.76-4.65 (2H, m), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1.98 (6H, m), 
1.83-1.65 (2H, m). 
APCIMS (m/z): 364 (M + H) + 

mnm 22 : ( s ) - 1 - [ 1 - ( 2 »; - 4 - 1:^ >; vkt kj^t 

2 -t:n u h y;v 2±&M «b^2io) 

4-T^y-l - ( 2 - 1; >©<ft;fo D 24 5) tlS 

4-r^y-l- (2 -^y^-tf-U-;!/) t:^y^>£fflw mm\ 20 t b 

42*: 28% 

J H NMR (DMS0-d 6 ) <5(ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 
Hz), 7.65-7.57 (2H, m), 7.44-7.38 (1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 
4.73-4.68 (2H, m), 4.19-3.99 (2H, m), 3.63-3.34 (3H, m), 3.07-2.98 (2H, m), 
2.28-1.89 (6H, m), 1.76-1.55 (2H, m). 
APCIMS (m/z): 365 (M + H) + 

^»J23: (S) - 1 -[ 1 - ( 1 --f V*JV)V) -4-fc!^U^;VT^y]T-fe 
^;i/-2-fc.'n U^>*;i/3j?-h U;i/ 2%£% (^t)211) 

4 — 5. y - 1 - ( 2 - fc' ^ fc°^ U ^ >©-ft;fo D £##$1 25 

4-T^y-i- (i-^v^yu;v) t:^v^>£ffiw (s) -1-7^^7 
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&mm ^m&tvrm^r mnm 20 1 mm izmmh&m & # it „ 

I»: 9% 

X HNMR (DMS0-d B ) tf(ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 
(3H, m), 7.77 (1H, dd, J = 7.8, 7.0 Hz), 7.56 (1H, d, J = 7.7 Hz), 4.88 (1H, 
dd, J = 4.5, 4.5 Hz), 4.31-3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1.87 (8H, m). 
APGIMS (m/z): 364 (M + H) + 

H»J24:(S) - 1 -[2-*^)l- 1 - (2 -^^ij^7^) -2-7° 
DbVl'T^y]7'-fe^;v-2-t 0 PU^>*;i/^-b 2MS 0fb£rt)212) 
(1) #%^J27^fB*!6©^t!t#?)tl^2-T^y-2-y^;i/-N- (2-^7 
^it)J-;v) rptVl/T^> (865 mg, 4.00 mmol) ON, N-^^fWA7^ 
F (20 mL) ififtfcSffi-CzKSMb-feS/^A • — 7_Kfn^J (504 mg, 3.00 mmol) &in;3U 
|i=0MJg^ 5 #R8ai#b&o - cDvE^«S4fW 6011155 fcfBSB© (S) -1-7 
D^T^fJl/- 2 -fc°n U ^>*;i/4^- h U;i> (434 mg, 2.00 mmol) §#P;L, HIM 

7A^D-7f^77^f- (7 DD$M/^^;-Jl/ = 100/0—90/10) HI. 

( 2 ) ( 1 ) T~m £> tifc 7 U — f*©p< ^ y — lz 4 mol/L *g<fb2k& - 1 , 4 - 
^•tf-^&fcinitfco MffiT^«£®5febTf#£>:ftfcaS£2 -7D/V-;i/ 
-^7-;i/fr£>MIIVfbU ^fB-fb-^-t) (93.0 mg, 0.219 mmol) $iM B B B hUt 

IK*: 11% 

*H NMR (DMS0-d B ) <5(ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 
7.81-7.78 (1H, m), 7.59-7.54 (1H, m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 
4.3 Hz), 4.28-4.13 (3H, m), 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 1.38 (6H, 
s). 

APCIMS (m/z): 353 (M + H) + 
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f*l»J25:(S) - 1 -[2 1 - (2-^'JJl/7^) -2-rntVl/ 

y ]THz^;i/- 2 -t°D u^>*;v^- h >j;v y^)vmu (<fbi^rtj2i3) 

(3#%^iJ 28 {3fB«4©^^T-f# t>ii&2-7*J-2-*?-))s-N-(2-3cJV)l>) 
7"P h7l/7^ > (860 mg, 4.00 mmol) 4 mol/L MbTjciS- 1 , 

y->mm<Dftt>*)iz-7-?;i>M%mi<\ mmmzihmm^vxmmh^m (85.omg, 

0.182 mmol) £f#7c 0 

mm-. 9% 

! H NMR (DMS0-d 6 ) d(ppm): 8.03-7.65 (4H, m), 7.36-7.12 (3H, m), 6.57 (2H, s), 
4.86 (1H, dd, J = 6.8, 4.3 Hz), 4.27-3.16 (7H, m), 2.29-1.96 (4H, m), 1.43 (6H, 
s). 

APCIMS (m/z): 352 (M + H) + 

^»J26 :(S) - 1 -[ 1 - (l-^fV^'J/^^) - 2-7'D 
2 -t^ y - 2 -^;i/-N- (2 - ^y^ij^i/) 7nt;i/7^>0ftteb 

fc###y 29 CBB<8©#&-e& e>ti§2-r^y-N- (i-^v^y'j^) - 2 - 

^^/l/7DtVI/7^> (860 mg, 4.00 mmol) ^Ute#| 24 fc^fcbTSUB 

<b^-#) (136 mg, 0.320 mmol) &f#fc 0 
IK*: 16% 

'H NMR (DMS0-d 6 ) S(ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, 
J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 2.29-1.95 (4H, m), 1.41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

H»'J27:(S) - 1 -[2 1 - (4-*; VJ]/7*^ J) -2-7nh> 
7^]7-fe^;v- 2 - to ij y h y^^mM (fb^ti2l5) 
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0mm 30 izmmoism^m h tiz 2 - t % ; - 2 - * ^ - n - y;io 

7"D tVl/T^ > (860 mg, 4.00 mmol) 4 mol/L t^fbTkflt- 1 , 4-¥3r%- 

y-l/mWLCDttto'lOlZ? »J 24 hlBl^tbT^fB-fb^rt) (270 mg, 
0.578 mmol) £f#fc 0 
iR*: 29% 

! H NMR (DMS0-d 6 ) £(ppm): 8.39 (1H, d, J = 5.8 Hz), 8.27 (1H, d, J = 8.4 Hz), 
7.80 (1H, d, J = 6.8 Hz), 7.67 (1H, dd, J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 
8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 
4.3 Hz), 3.83-3.02 (8H, m), 2.27-1.90 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

28: (S) - 1 -[2 1 - (2-tr^^— 

;v7 > ^y]T-b^;v-2-t:D h u;i/ y^jvWM. (^ti 216) 

&%m 31 izmmcD^mr^ e>*i£2-T^y -2-* - ( 2 - tr^ ^-;i/) 

7D 5 > (664 mg, 4.00 mmol) 4 mol/L ^tokHS- 1 , 4 3f 

U->*«CD^*JDfc7^;vK*fflV\ HJIB^J 24 fcH«fcbTWSBfli^» (217 mg, 
0.519 mmol) fz 0 
!$.m: 26% 

*H NMR (DMS0-d 6 ) S(ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 
Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 (1H, t, J = 6.6 Hz), 6.58 (2H, s), 4.72 
(1H, dd, J =6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

mnm 29 : ( s ) - 1 - [ 2 1- ( 5 hp- 2 - tru v^t % j ) - 

2 - rn tvi/T ^ y ] r-fe - 2 - 1: d u v > — h U ;v L-?I5^1M «b^r 

t>217) 

(1) ##09 32 tf3^©^T'#&n^2-r^y-2-^^;V-N- (5-- b 
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D-2-bfU^;i/) rntVl/T^ (1.26 g, 6.00 mmol) (D THF (14 mL) mWLfc, 
m^l^m^ 6011155 £1318© (S) -l-7om^-2-foiJ^>A 
(434 mg, 2.00 mmol) £Snx. s I^MftT 4^fli#bfco KJBBtfftfc:* 

^A/^ $ ;—)\s= ioo/o-90/io) fills wmh-^mcoy >;— # (489 mg, 1.41 

mmol) £f#7Co 

(2) (1) nm^tlt^y U— # (489 mg, 1.41 mmol) (3 mL) 

£ L-M5It(212 mg, 1.41 mmol) £#Dx.fco MffiT^ * ^ -;i^^*bTf#£> tife 
aS^2-rn^y-;i/T7»bs tSIB'fb^ (606 mg, 1.22 mmol) *m&1&m£ 

61% 

^NMR (DMS0-d 6 ) tf(ppm): 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, 
d, J = 9.2 Hz), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 4.16 (2H, s), 3.66-3.40 (7H, 
m), 2.25-1.91 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

mmm 30 : ( s ) - 1 - [ 2 1 - ( 2 - t° vivt 3. ; ) - 2 - r n tr;i^ 

t 3 y ] T-b -2-t'D'j^ > h u;i/ 7 (ik&m 218) 

2 y - 2 -^;i/-N- (5 bn-2-t°U^;V) 7ntVl/7^>0 
f^fo D 33 {rfB«SCD^STt#&tl^» 2-r^y-2-p<5 : -;i'-N- ( 2 - £ 

U^;V) rDtVl/T^> (744 mg, 4.50 mmol) £fflV\ L-SEfOftfo!) t7YjV 
l£WJ29 ^iBj^tbT^IB^tl (268 mg, 0.642 mmol) £f#fe 0 

43% 

! H NMR (DMS0-d 6 ) S(ppm): 7.91 (1H, d, J = 5.1Hz), 7.35 (1H, dd, J = 7.0, 6.5 
Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 
(5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 302 (M + H) + 
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31 : (S) - 1 -[2 1 - (5- h'J^;v^-np<^-;i/-2-b 0 ';^ 
;i/7^ y ) - 2 -7n tvi/T^ 7 Jr-fe^^- 2 -h°P u ^>^;i/^— h U;v 7? 

2-7^;-2 -p<^;i/-N- ( 5 -— h 2 -try yuxf^T^yco 

f^toDi-#^M34fcfB«5©^*-rf#6ti^ 2-T^y-2-^^;i/-N- (5- h 
U ^;i/7hD^^;i/- 2 - tTU rntVl/7^> (1.05 g, 4.50 mmol) 
L-I5^tot)t7'?;^fflt\ f?WJ 29 hlpjatbT^fB-fb^-t) (548 mg, 
1.33 mmol) 
W: 89% 

! H NMR (DMS0-d 6 ) S(ppm): 8.24 (1H, d, J = 2.7 Hz), 7.62 (1H, dd, J = 9.0, 2.7 
Hz), 7.43 (1H, t, J = 5.7 Hz), 6.70 (1H, d, J = 9.0 Hz), 6.58 (2H, s), 4.73 
(1H, dd, J = 6.2, 4.9 Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J= 5.7Hz), 2.17-1.95 
(4H, m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H) + 

HB#!]32:(S) - 1 -[ 1 - (3, 5-^7PP-2-t I 'J^7^) -2-* 
% «b^rt)220) 

f^t)Dt#^j35 izmmcD^mTm^ti^ 2-t^^-n- (3, 

2-bU^;i/) -2 -^^;i/7°D bVl/T^ > (1.05 g, 4.50 mmol) L-?@S 

M<Dttt>t)k:7^>m*mi\ mmm 29 ^^«fcbT«sa<b^Ki (475 mg, 0.977 

mmol) §f#7c 0 
W: 65% 

X H NMR (DMS0-d 6 ) £(ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 
6.58 (2H, s), 6.48 (1H, t, J = 5.4Hz), 4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 
(5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
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APCIMS (m/z): 370 ( 35 C1 35 C1M + H)\ 372 ( 35 C1 37 C1M + H) + , 374 ( 37 C1 37 C1M + H) + 

mnMM: (S) - 1 - [ 1 - (5-#;w^^;]/-2-t°U^;i/T^y) -2-y> 

2 — T % J — 2 — ^ — N — (5 hn-2-fiJ W 7P tVl/T^ >© 
fSfc> D fc#%0O 36 fcfafB©^*^ £>ti3 2 -7^, y — N— (5-^;vn-^-f;i/- 
2-b°U^;V) -2-^^7°Dh>7^>^l\ l©ffi^J29 (1) hletflfc LT 

4£*: 43% 

*H NMR (DMS0-d 6 ) 5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 
Hz), 7.08 (1H, br s), 7.01 (1H, br s), 6.53 (2H, s), 4.73 (1H, m), 3.82-3.27 
(6H, m), 2.19-1.81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H) + 

HM#I34:(S) - 1 -[ 1 - (3-^>7y-2-b'7i;r:;i/7^) - 2-^^)V 

- 2 -7n J ]T-fe^;i/- 2 -b° p 'Ji;>*;i/^ h y;i/ (-fb 

£rt) 222) 

2 -T^ y - 2 ^-;i/-N- (5 hP- 2 -fcTU i^;i/) 7ntVl/7^>CD 
ttt> b 37 fc|3«©^-e# f)tl§2-75/-N- (3-^>7;-2-f 

- 2 -^^7"n bVl/T^ > (860 mg, 4.50 mmol) L-?@5St© 
f^fc> t> t7?il/|^^\ mnm 29 hls^i- LTlgfB'fb^ (145 mg, 0.327 mmol) 

W: 22% 

l E NMR (DMS0-d 6 ) 5 (ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
7.21 (1H, br s), 6.60 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66-3.17 (7H, 
m), 2.24-2.04 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 328 (M + H) + 
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HJS$)35 : (S) - 1 - { 1 - [5 - (N, N-^p< ^-)VT % J Jl) -2- 

h U ;i/ 7 v;i/^Jtg- 223) 
#%M38fcfB«©^T*#^.tb^2-T^y-N- [5- (N, N-P^^JVT 
*;ti)l^=-)l)-2-¥ U 2 -^f;i//D >(532mg, 2.25 mmol), 

tHX'ftT;i/5. ir (Merck, Aluminium oxide 90 active basic 0.063-0.200 mm, 326 mg) 
©N, N-^^fM;i/A7^ F (10 mL) ^§tC N 0 0 C-?:7£|IIf#fF 6011155 fci3«& 
©(S) - l-7Dt7t^V- 2 -t°D U^>^;i/^- h U;K326mg, 1.50mmol) 
£#nx.s mm* 1 . 5 B^*# b feo -fe 5 -f h $ it»£tf!l i: bTSJfcift* 3« b £Hs 

kl*$J—)\< = 100/0^90/10) «b Wf3fl3^«l©7 U— ft; (37.0mg, 0.0993 
mmol) &#fe 0 

(2) (1) 'C§^fc7iJ-# (37.0 mg, 0.0993 mmol) (D*$J— JV (1 mL) & 
it77;m (11.5 mg, 0.0993 mmol) £#nx.7c 0 ^T"C^^-MS*U 
HtSB^tJ (23.0 mg, 0.0471 mmol) Hffi^aTHfeo 
IR*: 3% 

J H NMR (DMS0-d 6 ) tf(ppm): 8.08 (1H, d, J = 2.2 Hz), 7.49 (1H, dd, J = 8.6, 2.2 
Hz), 7.09 (1H, t, J = 6.2 Hz), 6.63 (1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 
(1H, dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 373 (M + H) + 

mnm 36 : ( s ) - i- [i - v^t x ; ) - 2 

2 - 7n M)VT X J ] >jb;w?- h y ;v 7 
t) 224) 

2-T^y-N- [5- (N, N-¥*3-)VTX J *;i/3t?-;v) -2-tTU^;i/] 
- 2 - * f;i/7*P tr;i/T * >©ft;fo t) 39 fc|3«©7a^-C# 5> *l3 2 - 5. 
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J -N- (5-^nn-2-t:y^;i/) -2-^^/l/7DtVl/7^> (163 mg, 0.816 
mmol) H»J35 h!^*iS3 UT*f ISfbl^t) (60.0 mg, 0.133 mmol) £f#fco 

IK*: 24% 

'H NMR (DMS0-d 6 ) <5(ppm): 7.92 (1H, d, J = 2.7 Hz), 7.45 (1H, dd, J = 8.9 Hz, 
2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 (1H, d, J = 8.9 Hz), 6.56 (2H, s), 4.78 
(1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1Hz), 2.25-1.90 
(4H, m), 1.18 (6H, s). 

APCIMS (m/z): 336 ( 35 C1M + H) + , 338 ( 37 C1M + H) + 

H»<J 37 : ( S ) - 1 - [ 2 1 - ( 2 - 'M -2-7°u 

¥)]/T $ J 2 -trn u h u;i/ (-fb£4&> 225) 

( 1 ) ##f#J 40 {3fB«©^STf# &ti^2-T^y-2 -^;i/-N- ( 2 - t: u 
rntf;VT^> (374 mg, 2.25 mmol). 7y-fb*U«>A (50SM%on-te 
h, 872 mg, 7. 50 mmol) ©N, N-^fMiI/A7^ F (6 mL) 0 °C 

T^H^f* 6011155 £fB«© (S) - 1 -^P^T-te^l/- 2 - trn U^>#;i/^ 
(326 mg, 1.50 mmol) £inx.. li^^T* 3 B#^j*#bfco -fe^ h%MM 

100/0-90/10) "T?fif»U ^fa^b^CD^ U-f* (347 mg, 1.96 mmol) £f#fc 0 
(2) (1) ft fc 7 'J— (347 mg, 1.96 mmol) O^^y— ;V (3 mL) mWi 

izy-^jim (227 mg, 1.96 mmol) £#nx.fco MfiET-£^# ^ -;i/£^5febs ®fB<b 
^rt) (359 mg, 0.858 mmol) bTflfcfco 
iRa^: 57% 

*H NMR (DMS0-d 6 ) S(ppm): 7.35 (1H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, 
J = 6.4 Hz), 4.74 (1H, dd, J = 6.8, 4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, 
m), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 
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mmm 41 : ( s ) - 1 -[ 2 1 - ( 2 -^y u ^ y ) - 2 - r n tr 

37 fcl^Bi&^SrCs 41 Tf#^^fe2 -7$ J -2 -^^-N- 

(2-^yU;P) 7DW^> (410 mg, 2.40 mmol) «fc X>Wm&Mb (157 mg, 
0:371 mmol) § &&mfot LTf#fco 
15% 

*H NMR (DMS0-d 6 ) tf(ppm): 6.98 (1H, d, J = 3.8 Hz), 6.61 (1H, d, J = 3.8 Hz), 
6.56 (2H, s), 4.78 (1H, dd, J = 6.5, 1.9 Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, 
in), 1.18(6H, s). 
APCIMS (n/z): 308 (M + H) + 

MS$J42:(S) - 1 -[2 1 - (1, 3, 4-^7^7^-2-^ 

;^7^) - 2-7nt;v7V]7-fe^-2-bfP u^>*;i/^-h >j;i/ 7y 

mmm 37 ^a&mr<^ 42 7?t#6>tife2-r^y-2-^^-N- 

(1, 3, 4-3-~7*?T^J— ;V-2--r;P) 7Dh>7^> (632 mg, 3.67 mmol) 
<fc!)WfBfls-&$l (730 mg, 1.72 mmol) £ 6-fe@K*h bTf#fco 
W: 47% 

X H NMR (DMS0-d 6 ) tf(ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 (4H, m), 1.24 (6H, s). 
APCIMS (n/z): 309 (M + H) + 

mMM43.: (S) - 1 -[ 1 - (5-W-2 - Wj;i/7$y) -2-*^;p 
-2-7Dtvi/7^]7t^i/-2-t'n u^>^;i/^'- h U;v 7v;vii «b 

^t) 228) 

-2-f7V"'JJV) -2-i^;V7DbVV7^> (581 mg, 2.96 mmol) J^^fS-fb 
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&® (872 mg, 1.95 mmol) SSfi@ftl:bT§fc« 
IR*: 66% 

X H NMR (DMS0-d 6 ) d(ppm): 7.86 (1H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, 
J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + 

mn$H4: (S) - 1 -[2-^;i/- 1- (4-7i-;i/-2-WJ;i'7^) 

- 2 - rn tr;i/T 5. y 2 - t:n y ^>#;i^- h y ;v 77;Hi «b 

£>%229) 

mmm 37 1 i^a%7?&T\ ###1 44 -vm s> nfe 2 - t % ; - 2 - * - n - 

(4-7xr;v-2-^;iJ;V) 7DhVV7^> (741 mg, 3.00 mmol) <fcD*»fB 
fbl^rtJ (1.28 g, 0.257 mmol) Sfifi@#:hbt#fe 0 
JRapS: 86% 

*H NMR (DMS0-d 6 ) tf(ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, 
J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, s), 6.58 (2H, s), 4.66 (1H, t, J = 5.4 
Hz), 3.62-3.27 (6H, m), 2.09-1.94 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 384 (M + H) + 

%1Mn*& :(S) — 1— {1— [5 — (N, N-^^f-jl/T^XM-iV) -4- 

2 - tf n y v > h y ;u 7 v;i/»tts «b-£rti 230) 

»! 37 h Hfi&&:£f8rCs ##01 45 "C# & tlft 2 -7^ 7-N- [ 5 - ( N , 

-4-^^-2-^7^;^] -2-^^;i/^° 
> (645 mg, 2.21 mmol) <£ D ^fB-ffcl-ra #3 (745 mg, 1.37 mmol) § gfi 
IHf*hLTf#fco 
iK*: 62% 

*H NMR (DMS0-d 6 ) d(ppm): 8.43 (1H, br s), 6.58 (2H, s), 4.76 (1H, dd, J= 5.7, 
4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 
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(6H, s). 

APGIMS (m/z): 429 (M + H) + 

fi|»J46:(S) -l-[2-p<^;V-l- (5-^fjl/-2-^;'Jjl/7^) 

- 2 -7Pt.°;i/^ j ]7'-fe5 L ;i/- 2 — t'n y ^>#;i^- h y;v y^jvmiU. «b 
£rt)231) 

njte^j 37 h nmt^m^ 0mm 46 -c*§ & 2 - t ^ j - 2 - * - n - 

( 5-^f;V-2-^7V''JJV) rntVl/T^> (500 mg, 2.70 mmol) «fc DfUfB-fb 
^rt) (378 mg, 0.865 mmol) SafiH^bt^fee 
IR*: 32% 

MMR (DMS0-d 6 ) <5(ppm): 6.63 (1H, d, J = 1.6 Hz), 6.56 (2H, s), 4.77 (1H, dd, 
J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 2.19-2.01 (4H, m), 2.19 (3H, s), 1.14 (6H, 
s). 

APCIMS (m/z): 322 (M + H) + 

f^»'J47: (S) - l-[4-*^)V- 1- (2-t:^-;v) - 4 - >J 

4-^^y-i- (5-->Ty-2-t.°y^;i/) -4-^^;vt.°^y ^>cd^^» 
Dfc#%^j47-e#e.ti^4-T^y-4-p<^;v- l - ;v) tr^y 

25% 

X H NMR (DMS0-d 6 ) £(ppm): 9.13 (1H, br s), 9.05 (1H, br s), 8.40 (1H, d, J = 
1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, 
dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 
(1H, m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, 
m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) + 
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mMM48: (S) - 1 -[4~^^-J]y- 1 - ( 2 - 1: U ^ -4-tT^U^;i/ 
y ]T-fe^-;i/- 2 -t°D >J^>#;1/:^- h U;V (-ft^rtJ233) 

-4 l - (5 - 71^-2 -tru^;v) f^y^xD-ft 
t)t){3##^!|48T»#e>n^4-^^y -4-^^;i/- l - (2-t:>M^-;v) h° 

JR*: 29% 

'HNMR (CDC1 3 ) <5(ppm): 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 
(1H, d, J = 7.0 Hz), 3.95-3.75 (4H, m), 3.75-3.60 (1H, m), 3.60-3.40 (1H, m), 
3.40 (2H, d, J= 1.1 Hz), 2.40-2.05 (4H, m), 1.70-1.50 (5H, m), 1.15 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

»J49: ( S ) - 1 -[4-t? 1 - ( 4 - b° V $ - 4 - fc 0 ^ y 

7^]7^^V-2-fc"D'J^ > - h U ;i/ (^t)234) 

4 -t^ y - 4 -pwi/- l - (5 -y^=.)]/-2 -t'U^;i/) h°^'j^>©ft 

^f9i3##^J49-^#e,n^4-7'$y -4-^^;i/- 1 - ( 4 - h° 1; > h° 
1R* : .8% 

! H NMR (CDCI3) (5(ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 
(1H, dd, J = 6.5, 1.1 Hz), 4.78 (1H, d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 
(2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1.14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

11150: (S) - 1 -[4 1 - (5-hij7MP^^;i/-2-tfiJ^ 

M - 4-t:^u^;i/T$.y]T-fe^-;i/-2-t:n u^>*;v^- h u;v 2JMtJl 

(^1^3235) 

4-T^y-i- ( 5 -*/TJ - 2 -tf y -4-^^;i/t!^';^>©f^fe 
iDfc, #%^!|50Tf#e)tl^4-T^y-4-^5 : -;i/- 1 - (5-h>j7;vto^^ 

;v- 2 -try t'^u^>£ffl^ s (s) -1-70^7^-2-1^01; 
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UTfflV\ H»J19 (3) RTF (4) h|SJ1ttbTSfB^t)^t#feo 

r H NMR (DMS0-d 6 ) c5(ppm): 9.09 (2H, br s), 8.41 (1H, d, J = 2.7 Hz), 7.83 (1H, 

dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.6, 4.2 Hz), 

4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1H, m), 3.60-3.40 (2H, m), 3.15-2.95 

(2H, m), 2.25-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, 

s). 

APCIMS (m/z): 395 (M + H) + 

mnmSl: (S) -1-[1- (5-^on-2-^'J^V) -4-^;i/-4-f 
-^U ^l/7^]7-fe^-2-tD V ^>i7;i/4f- h 2*MSt^ (Yb-£*36) 

(1) ##{^J5ra#£>ti£ 4-7^^ - l - (5-^nn-2-^'jy;v) -4- 
,^f;i/^ij^> (310 mg, 1.37 mmol) CDT-fe h ^ h U (10 mL) fc s 7y 
jb^U^A (50fia%on^^^ h, 580 mg, 5.00mmol) ^7K^TT^B#I^6011155 
^1B«©(S)- l -yn^er-fe^^- 2 -trn >j^>^;p^- h y;b(2l7mg, l.oo 
mmol) iifllftftjftfeo SJfcitt&iaBILTs MSIibtf^ti 

(362 mg, 1.00 mmol) £f#7c 0 

(2) (1) trf ?.^7'J-#: (362 mg, 1.00 mmol) ©1, 4-SWMJ->$g«[ 
(10 mL)fcs 4 mol/LMb7jc^- 1, 4-P^r^>mm (5 mL) ^tK^TT^P^, 

^irfbU mm^m (330 mg, 0.759 mmol) §Ml^btHL 
IR*: 55% 

*H NMR (DMS0-d 6 ) S(ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, 
dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 7.0, 4.6 Hz), 
4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 3.05-2.95 
(2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, 
s). 
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APCIMS (m/z): 362 ( 35 G1M + H) + , 364 ( 37 C1M + H) + 

H»J52: (S) - l-[4-*3~)\s- 1- (5-yni-;i/-2-t. 0 U^;i/) -4- 
t 0 ^ U V)\s7 =; J]Tlz3-)V- 2 - fc°P U h U ;i/ (^t/237) 

##$I53-?f# $»^^4-^^y-4 1 - (5-7 ^—Jl- 2 - fc° U 

;V) t°^'J^> (1.25 g, 4.68 mmol) ON, N-^^^;i/*;i/A7^ K^M (15 mL) 
fc> ^H#s£6011155£IB»© (S) - 1 - yntT-fe^l/ - 2 - t'P 'J i;>*M 
-hU;b (326 mg, 1.50 mmol) £JDx.^ ifif liS^Lfco f# 

^fr&ifgli'fbU Wmt^ (556 mg, 1.38 mmol) £f#£ 0 
IK*: 29% 

J H NMR (CDC1 3 ) tf(ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1H, 
m), 6.73 (1H, d, J = 8.9 Hz), 4.90 (1H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 
3.50-3.30 (2H, m), 2.40-2.10 (4H, m), 1.80-1.50 (5H, m), 1.16 (3H, s). 
APCIMS (m/z): 404 (M + H) + 

H«!I53: (S) - 1 -[4-^^)1- 1 - (2-fc!';^;i/) - 4 - U V)]/y ^ 
y]7^^V-2-t , piJ^>*M-h l J^ 2 WStM. (4bl^?)238) 

4-7^;-i - (5-^DD-2-fji;;i/) -4-^^;i/b°^';^>©ftfc> 

Dfcs #%f?!l52-trf#&ti^4-^^y-4-^9 : -;V-l- ( 2 - f 'J t°-OJ 
(S) - 1 -7*0^7^2^- 2 -b°D ij h U;i/h©ii 

fcbT^I3<bi§r^£t#fco 
iUm: 48% 

*H NMR (DMS0-d 6 ) £(ppm): 9.26 (1H, br s), 9.15 (1H, br s), 8.10-7.90 (2H, m), 
7.42 (1H, d, J = 8.9 Hz), 6.97 (1H, dd, J = 6.8, 6.8 Hz), 4.83 (1H, dd, J = 
7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.15-3.88 (2H, m), 3.80-3.70 (1H, m), 
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3.70-3.50 (2H, m), 3.E0-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 
1.95-1.80 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

mMM54: (S) - 1 -[ 1 - ( 5 -*/TJ - 2 - fc° U - 4 4 - fc° 

^U^;vT^y]^-k^;i/- 2 -h°n u^>^;v^rz b y;i, 2«^ (lb-£rt)239) 

(1) ###!)54-e#e>tlS4-^^y- 1 - -4- 
a:5M/b°^U^> (485 mg, 2.11 mmol) ©N, N-^^^^A7$ F$g$fc (10 
mL) fc s zfci^b-fe^A •— tKMJ (177 mg, 1.05 mmol) ^^^6011155^ 
fB*s© (S) - 1 -7*0^7^^/1/- 2 - b'D ij ^>*/^r h >J;i/(152mg, 0.700 
mmol) £#n;ts ^M^4^«#bfe 0 MJ»&a$&i^ zfc^Sn^T^ d d 

mmih^(Dy V—fa (256 mg, 0.700 mmol) £f#7c 0 

(2) (1) U-f* (256 mg, 0.700 mmol) ©THF*#r$ (30 mL) iz s 4 
mol/LJg<b7jc^- 1 , 4-i?**-V->mm. (2 mL) ^k^T^M^ 1 0£f H 1 

(300 mg, 0.683 mmol) 1 LT#7c 0 

iRspS: 32% 

*H NMR (DMS0-d 6 ) S(ppm): 8.85 (2H, br s), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.0, 4.9 Hz), 
4.27 (2H, d, J= 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1H, m), 3.70-3.50 (2H, 
m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 
1.95-1.75 (6H, m), 0.91 (3H, t, J = 7.2 Hz). 
APCIMS (m/z): 367 (M + H) + 

H«'J55: (S) - 1-[1 - (5-^Ty-2-h°U^;i/) -4-7i-/V-4- 
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240) 

4-7^y-i- (5-$/7V-2-t:y$>;i/) -4-^^;i/t:^u^>©^;t> 

DiC##^J55T-f#fetl^4-T^y- 1- ( 5 -i/^y - 2 -h°U ^;V) -4-7 
xr;v^ij ^>£fflV\ ^M^J54hIlia^bT^f3^b^§f#feo 
X H NMR (DMS0-d 6 ) £(ppm): 9.51 (2H, br s), 8.49 (1H, d, J = 2.2 Hz), 7.87 (1H, 
dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 7.3 Hz), 7.55-7.40 (3H, i), 6.98 (1H, 
d, J=9.2Hz), 4.68 (1H, dd, J = 6.2, 4.1Hz), 4.44 (2H, d, J=12.4Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (1H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, 
m), 2.10-2.05 (2H, m), 2.00-1.80 (2H, m). 
FABMS (m/z): 416 (M +. 2H) + 

miim 56 : ( S ) - 1 - [ 1 - ( 5 h^->tl)^-J]y- 2 — ti° U *J)\s~T ^S) - 

2 -*3-)\s- 2-rnK^7^]7'tef;v - 2 -trn y h y;i/ 7 

(<biirtJ241) 

(1) ##f^56tI3S©^-ef#^tl^2-T^y-N- (5-^ h^>#;i^^ 
2 -try :>>;i/) - 2 -^f;i/7D fcVl/TS. > (335 mg, 1.50 mmol ) s yvik-ft 

>J»>A (spray dried) ( 174 mg, 3.00 mmol) ©N, N-^^fil/*M7^ F (4mL) 
0 °C-^7RH#H^6011155^fa«© ( S ) - 1 - yn^T^^Jl/- 2-tfD'J 
^>*M-b'J;V (217 mg, 1.00 mmol) l«IMST»4^^ii#bfeo -fe^ 

— = 100/0—90/10) tlUb MUit^Oy y— f* (301 mg, 0.837 mmol) § 

(2) (1) y-fr (301 mg, 0.837 mmol) (D*$J—)V (3 mL) mW. 
\Z7^)\sWt (97.0 mg, 0.837 mmol) %1m?Lfco MJ±T"t:^ ^^-^t^SU *HfB 
fti<S#J (332 mg, 0.698 mmol) Sifi^iiUtffeo 

70% 
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*H NMR (DMS0-d 6 ) S(ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 
Hz), 7.32 (1H, br s), 6.62 (1H, d, J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, 
J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 1.09 
(6H, s). 

APCIMS (m/z): 360 (M + H) + 

mmm 57 :(S) -l-[2-^^-j)y-i- (5-^^-2-try^;i/7*^y) - 
2-7"nt:;i/7^]7-fe^;i/- 2-fn'j h U;v y-^jvmM 

#7 242) 

( 5 h^cis-bfr-tf—K- 2 -try -2-*3-)V7u 
b*JV7^>ffl^fo t) (C#%^!l57(CfBffi©^^t!# £> ft3 2 — T 5. y — 2 
N- ( 5 2 -try i?)l>) /ohVl/T^ (269 mg, 1.50 mmol) £/BV> s 

^Ufi^l56i:H»fcbT«iBYb^» (265 mg, 0.614 mmol) 
61% 

! H NMR (DMSO-de) <5(ppm): 7.75 (1H, d, J = 2.2 Hz), 7.22 (1H, dd, J = 8.6, 2.2 
Hz), 6.55 (2H, s), 6.50 (1H, d, J = 8.6 Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 
(1H, dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J =5.4 Hz), 2.18-1.98 
(4H, m), 2.08 (3H, s), 1.10 (6H, s). 
APCIMS (m/z): 316 (M + H) + 

mnm 58 : ( s ) - l -[ l - ( 5 — r vrn tr;i/- 2 - tr y ^ j ) - 2 - * 
2 tvi/T 7 ^ y ]T-fe^;v- 2 -trn y h y;p 7ym 

^ (^#?243) 

2-r^y-N- ( 5 b^>£;]^~;i,- 2 - try -2-^^;vrn 

tr;i/T^ >©^^l9fc##^J58lifB«©^-?!t#&n^ 2-T^y-N- (5--f 
vrntr;i/-2 -try - 2 - ^^V7d tVVT^ > (74.0 mg, 0.357 mmol) 

^SteM56^|B|^{3bT^f3'fti^rtJ (66.0 mg, 0.142 mmol) £f#7c 0 
J&*S: 60% 
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l E NMR (DMS0-d 6 ) tf(ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1H, dd, J = 8.6, 2.3 
Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 Hz), 6.43 (1H, br s), 4.77 (1H, dd, 
J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, 
m), 2.20-1.94 (4H, m), 1.15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 

H»|J59: (S) -2- (2 ->>77- 1 -fD iJS?-;i/) -N- [2- ( 5 
hn- 2 -h°U o^HT-fe^ F ab^301) 

3£jt^M?>#>-^#A-V1^^^ — i^^XBull. Chem. Soc. Jpn.) s 
50^, 1956-1960 K (1977 30 ] © (S) - 2 - fcTD U h >j;i/ flS£ 

iM (0.10 g, 0.75 mmol) © 1 , 4-^^-^r1j-> (10 mL) ^Sbbll^A (0.22 

g, 1.66 mmol), (0.25 g, 1.51 mmol) W#%#iJ 18 Tr#£> tL£ 2 

-^nn-N-[2-(5--hD-2-h°iJ^;i/^^y)^^;i']T-fe^^ K (0.23 
g, 0.89 mmol) 80°C^ 4 BfF»IM# bfco M«£$^f£s i&fP^Tk 

«^*^s^^^ffl^M^n^ h^^^^-T'liMU^fB^tJ (34.9mg, 
0.11 mmol) £#fc 0 
iR^: 15% 

'H NMR (CDC1 3 ) <5(ppm): 9.00 (1H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 
Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, br), 4.89 (1H, m), 3.79-3.68 (2H, m), 
3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.19 (2H, m), 2.59 (1H, m), 2.19-2.06 
(2H, m), 1.94-1.75 (2H, m). 
APCIMS (m/z): 317 (M - H) + 

H»J60: (S) -l-[2- (3— >Ty-2-t.°D^;v:F^y) ^h^i/jT-fe 

^jv -2-t'o'Ji^ > — h u ;i/ (ib&to 302) 

##^|J 14 ^IB«4©^^Tf# t> tl% 2 - (3-^>7y-2-f'J ^ y ) 

y— ;v (0.20 g, 1.23 mmol) co THF (lOmL) $g$6£ s ^TT*7jc^b^- h U £A (60% 
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mmmmt, 98.2 mg, 2.46 mmoi) muz., murn.-^ immmn^o Kmm^ 

(S) -/D^T-b^l/- 2 -trn V V>ts)V^=. h U;V (265 mg, 1.23 mmol) © 
THF (5mL) ilSiTU I^ISJgT- 3 ^ftjfbfco SJ&^fc^gcDzR£;&n;U M 

*7A^nYh^77^-«U ^IBYb^rt) (172 mg, 0.58 mmol) £f#7c 0 
47% 

J H NMR (CDC1 3 ) 6-(ppm): 8.26 (1H, dd, J = 4.9, 1.8 Hz), 7.65 (1H, dd, J = 7.6, 
1.8 Hz), 6.60 (1H, dd, J = 7.6, 4.9 Hz), 5.94 and 5.87 (1H, br), 4.89 and 4.79 
(1H, m), 4.29 and 4.19 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 
2.39-2.02 (4H, m). 
APCIMS (m/z): 300 (M + H) + 

H»J61 : (S) -2— >7V-N-[2- (5-- hD-2-f'J^7^) m 

1 -trn u^>#;i/^t^ p ab^ti303) 

hV*Xf> (81 mg, 0.27 mmol) CDM^^Uy (5 mL) iium© (S) 

- 2 -b°P V.i?>ijjl/tf— b VJls mWM. (73 mg, 0.55 mmol) <Dffifc*^U> (5 
mL) mWL%MZ-fc&, ^&fcbUxf;i/7^> (0.15 mL, 1.08 mmol) £#n;L, IH 
Sgt 2.5 HWlfeo &MWUZlftffi<D2- (2-7^1^1/7^) -5- 

— hPlfJ5» (100 mg, 0.55 mmol) Ml U^^l/T^. > (0.15 mL, 1.08 mmol) 

^iJ»*7A^PYF^7^f -fll U «IBfla-&4&l ( 148 mg, 0 . 49 mmol ) £ 
!Um: 89% 

*H NMR (CDCL.+ ^y-^-dJ <5(ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, 
J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 
Hz), 3.46-3.35 (3H, m), 3.26 (1H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

yumftffi st#fgC 13 H 16 N 6 0 3 (304.308): C, 51.31; H, 5.30; N, 27.62. H«!Hfi: C, 
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51.07; H, 5.33; N, 27.47. 

f©te$J62: (S) -2—>Ty-N-[2- ( 3 ->>T^ - 2 - f U ^ J ) m 

- l - b°D ij *; ^ K ({b^-t) 304) 

##$120 (1) •Trf#^tt^3-^7'y-2- (2-7>^i/^iPto^7^yx 
7^b''J^> (112 mg, 0.43niniol) ^MUh VXMi\ ##$J 20 ( 2 ) f B 

*s©#isi£fT^2- ( 3 -^?; - 2 -t° u 7-^y^^;p^^> 2^±^ 
fc#v^fe 0 - (3->>Ty-2-t:u^;v) 2ig 

mm.(Dm<t^^]y> (lOiL)IIIt, zktfTFT b U^;VT^> (0.29mL,2.08 
mmol) ^t/N, N-*;i/^-;i/^^ ^ ^V— )V (55.2 mg, 0.34 mmol) IrJ 
SJftT? 1.5 f^p B m#bfc^s ButB© ( S) - 2 - t°D U ^>#;i/^- h u;i/Jg&jg 
(37.6 mg, 0.28 mmol) (DMfc* > (5 mL) h U ^ > (0.12mL, 0.86 

mmol) ©vg^«t7K^T-e^Tbs itt'Hf»bfeo R^m^mm^, mm 

§^>'Ji]^l/A7A^DY b^:7 >f — -emmi^mmih^m (23.3mg, 0.08mmol) 
W: 29% 

J H NMR (CDC1 3 ) S(ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 5.85 (1H, br), 5.51 (1H, br), 4.75 
(1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 
(4H, m). 

APCIMS (m/z): 285 (M + H) + 

^»!)63:N-[2- (3-^>7;-2-l^'J^l/7U) - 1 - tfD U P 

>#;i/^3-tM b (^#1305) 

(S) - 2 -k°n V P>tijl>tf=. b U;v mcDftb^iifniJ^V^K 

W: 11% 

J H NMR (CDCI3) <5(ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 
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2.0 Hz), 6.61 (1H, dd, J = 7.6, 5.0 Hz), 3.67 (2H, m), 3.54-3.29 (6H, m), 
1.95-1.87 (4H, m). 
APGIMS (m/z): 260 (M + H) + 

mUMM: (S) - 2 -i/^y-N-[3 - ( 3 -*yTJ - 2 - fc° U ^^7 ^ y ) 7° 
d bVH - 1 - trn U ^>#;i^3^ 5 K (^b^ 306) 

2 - ( 3 -^>7y - 2 - b* U T^J ^)VT X > 2ffiMM(Dttt> t> fcs 

21 fcI3«©^&-ef# ^5 3 - (3-$/7;-2-t'J ^ y ) 7P f 

J&*: 82% 

X H NMR (CDC1 3 ) 5(ppm): 8.23 (1H, dd, J = 4.9, 1.8 Hz), 7.64 (1H, dd, J = 7.6, 
1.8 Hz), 6.59 (1H, dd, J = 7.6, 4.9 Hz), 5.77 (IE, t, J = 5.9 Hz), 5.63 (1H, 
t, J= 5.6 Hz), 4.78 (1H, m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 
3.40-3.24 (3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

^»|J65: (S) - 1 -[ 2 - (2 >£;i^^^ K) ^fl/T^S] 

(1) 59 fciatt©;#8nMf £>*isn-( 2 -t^ y^^;i/)- 2 ^-y-'j 

>*;V^^-9"^ K (860 mg, 3.98 mmol) ON, N-^f;WA7^ H (10 mL) 
^T^H'WF 6011155 Cfa«© (S) -l-7*n^7-fe^l/-2-h'D 
U^>*;i/3t?— h U;i/ (345 mg, 1.59 mmol) ON, N-i^^f»A7^ K (5mL) 

y-;i/=8/l) fISU »f&fb^©7U—#: (322 mg, 0.910 mmol) £#fc 0 

(2) (1) , 5#e.nfc7iJHt: (322 mg, 0.91 mmol) (D^^WP (3 mL) 

fc, 4 mol/L Mit7km- 1 , 4-^^-^rit>^ (0.68 mL, .2.73 mmol) ^Jq^feo 
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U mmbtrm (145 mg, 0.340 mmol) %m&1&m£VX&fco 
Um: 21% 

'HNMR (DMS0-d 6 ) d(ppm): 9.51 (1H, s), 9.38-9.30 (1H, m), 8.24-8.20 (2H, m), 
8.05-7.98 (2H, m), 4.85 (1H, dd, J = 5.7, 5.7 Hz), 4.17-4.07 (2H, m), 3.78-3.18 
(6H, m), 2.26-1.96 (4H, m). 
APCIMS (m/z): 353 (M + H) + 

HWJ66: (S) -l-[2- (2 -7 5 p) ^)IT ^ S 

)v- 2 - b- d v v > -hfruz — h u ji mmu 402) 

N-( 2 -7^ 2 -3r>> ^ U ^ F©^foD£#^!l 60 

-e#£,ti£N- (2 -7^ - 2 -7^>^;v^^-y-^ H»J 

65 h^fcbTTO^tl^#fco 
3% 

X H NMR (DMS0-d 6 ) (5(ppm): 9.16 (1H, br s), 8.68 (1H, t, J = 5.8 Hz), 7.86 (1H, 
d, J = 1.4 Hz), 7.17 (1H, d, J = 3.2 Hz), 6.64 (1H, dd, J = 3.2, 1.4 Hz), 4.84 
(1H, dd, J = 6.2, 4.9 Hz), 4.16-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, 
m), 3.21-3.04 (2H, m), 2.23-1.88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

mnme7: (s> -1- (2-^>X7u*iw^) 7^^-2-^01; 

i?>jj;v-tf=. h yjv mmm (-fb-^tj403) 

N-( 2 -7^ yif/k)- 2 -^cJ^y-V >tlJ]y^^^ KCD^bD (3##^IJ 61 

x-n^ti&N- ^>X75 k^jsiv mmmes tmm^Lx 

mm-. 21% 

*H NMR (DMSO-de) tf(ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, 
m), 7.55-7.45 (3H, m), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 
3.65-3.06 (6H, m), 2.25-1.94 (4H, m). 
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APGIMS (m/z): 301 (M + H) + 

mMMQS: (s) — l - ( l -^>vV;v-4-t°^u^;i/^^ J) 

( 1 ) 63 \zWM<D^m^n ti& 4 - t ^ y - l ;v b^ »; ^ > 

(1.20 g, 6.00 mmol) 0N, N-^^^;i/*M7^ F (15 mL) $g$gfc: N ^M"T?zk 

mz^tn* ~imm (504 mg, 3.00 moi) §ipx., naMs-e 5 #Baat#bfco 

^©#s ^B#fF 6011155 fcfBfB© (S) -l-^D-ET-fe^;i/-2-ti°DU^> 
h U;i/ (434 mg, 2.00 mmol) ©N, N-^^^MM7^ K (5 mL) m 

-;i/=8/l) tlSU «fB^t)©^U-f* (680 mg, 2.00 mmol) &f#fco 

(2) (1) -et#&tlfc7 U— f* (680 mg, 2.00 mmol) ;i/ (6 mL) $g$£ 
fc s 4 mol/L ^Yb7ic^- 1 , 4-mr3c^>mm (1.50 mL, 6.00 mmol) %m?Lfz 0 

U HIB^tl (180 mg, 0.48 mmol) %ffi&1f&m£ LTf#fco 
iRsp: 24% 

*H NMR (DMS0-d 6 ) £(ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, 
m), 4.84 (1H, dd, J = 6.8, 4.6 Hz), 4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 
2.24-1.95 (6H, m), 1.58-1.34 (2H, m). 
APCIMS (m/z): 341 (M + H) + 

H»J69: (S) -1- ( 1 -f;i/-4 - b^U iSJUT^ J )T*.^)V- 2 

- b n u v mmm. Uk&m 405 ) 

4 -T ^ J - 1 ;Vb^ U ^ >©f^b t> 64 -tr# £ 4-7^ 

J- 1 --n^y^;vb^U^>^fflv\^M^J68^|Bl1l^bTlif3{b^tJ§f#feo 
iR*: 69% 
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^NMR (DMS0-d 6 ) S(ppm): 9.34 (1H, br s), 8.78 (1H, dd, J = 5.1, 1.6 Hz), 8.74 
(1H, d, J = 1.6 Hz), 8.07 (1H, ddd, J = 7.8, 1.6, 1.6 Hz), 7.72 (1H, dd, J = 
7.8, 5.1 Hz), 4.85 (1H, dd, J = 7.6, 5.1 Hz), 4.17-3.98 (2H, m), 3.65-3.36 (6H, 
m), 3.24-3.06 (1H, m), 2.27-1.94 (6H, m), 1.74-1.51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 

mmmio: (s) -N- [2 - (2-->TJ-i-Kvvi>-)ii3)itf-)\,/^))s7> 
^y) ^>-if 5. p ^^>XJi^>mm. ab^r#j406) 

(1) 62 Vzmm<DJ5&i"?'&e>tlZN- (2-T^yrn^;v) ^>-tf>J*;i/* 
F (1.20 g, 6.00 mmol) ©N, N-^^^M;VA7^ h* (20 mL) ^Mfcs 

gS^BIW 6011155 £|B»© (S) - 1 -7n^7-fe^V- 2 -b°n >J i7>£? 
h (434 mg, 2.00 mmol) fcflniU mU&X* 24 W#Ufco 

pvF^7^- (yno a/p< ^ y -;u=8/l ) t?*»®t U mmih&®j(D 7'J- 
(480 mg, 1.43 mmol) £t#fc 0 

(2) (1) xm^fifzy U— tf: (480 mg, 1.43 mmol) CD^y-^ (3 mL) 

id, p<^>X;i/^>^ (138 mL, 2.15 mmol) £#nx.fco p< * >> — ;i/£@*bT^S> 
tifcg|^£ THFs zkfr&*g£rtiU *iBfb-£& (460 mg, 1.06 mmol) S^«gSfc 
bTfffco 
53% 

J H NMR (DMS0-d 6 ) <5(ppm): 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, 
J = 5.9, 5.9 Hz), 4.01-3.85 (2H, m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 
2.59-2.49 (1H, m), 2.29 (3H, s), 2.25-1.93 (4H, m). 
APCIMS (m/z): 337 (M + H) + 

mmmii: (S) -l - (l — t>-v>x)vfc—fr-4-\z>«>W)]/y$.;) r-fe 
^;v-2-t!nU^>7j;i/^bu;v *&>xj]/*>mm (-fb-^j 407) 
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( 1 ) ##$| 65 f# t>ti%4-'T$;-l- ^ >^;i/^-;i/ y > ( 1 . 44 
g, 6.00 mmol) ON, N-^^^MM7^ H (20 mL) mm^, ^UT^g|#fF 
6011155 fcfBa©(S)- 1 -^P^T-fe^l/- 2 -fc'D U ^>*;i/^f- h (434 
mg, 2.00 mmol) ItMz-s mM&T* 24 mmmWVTzo &.mmm&mEEg£&, 

(^DP*;i/A/^y-;i/=8/l) fiil, ^IB^tl©7 U—f* (670 mg, 1.78 
mmol) ^ffco 

(2) (1) Tm^tife? V—fo (480 mg, 1.78 mmol) <£>^y— ;i/ (3 mL) mm 
lz s *&>XJP*>m (173 mL, 2.67 mmol) ^iPxfco ^^y-;^gSLtt#^> 
*LfcB^£2 -7n;v- ;k ^t^m^h^nmih^ (444mg, 0.930 
mmol) $i6fe e B hbtffco 

47% 

*H NMR (DMS0-d 6 ) £(ppm): 9.01 (1H, br s), 7.77-7.63 (5H, m), 4.83 (1H, dd, J 
= 5.9, 4.9 Hz), 3.99-3.94 (2H, m), 3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 
3.14-2.97 (1H, m), 2.34-2.02 (6H, m), 2.29 (3H, s), 1.70-1.56 (2H, m). 
APCIMS (m/z): 377 (M + H) + 

HWJ72: (S) -1- {l-[5 - (N, N-^f;V7^XM-JV) -2- 
fc."U i?)VT^ J ]- 2 -pWI/- 2 -7D fcVl/T^ y} 2 -t°P U 

h U;v (fti§rtJ501) 

mt>ti% 2 -7$ J -N- [5- (N, n-^^^;vt^ -2-t°'J 

fee 

i«: 71% 

*H NMR (CDC1 3 ) d(ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 
Hz), 6.49 (1H, d, J = 8.9Hz), 6.01 (1H, brs), 4.75 (1H, d, J=5.9Hz), 3.62-3.56 
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(1H, m), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70 (6H, 
s), 2.31-2.20 (4H, m), 1.96 (1H, br s), 1.17 (6H, s). 
APCIMS (m/z): 409 (M + H) + 

mnm 73 : cs ) - 1 - [ 2 1 - ( 5 - twj ^yxji/^v- 2 - 1° 

U^7^y) - 2 -rn t:;v^^ y ] 2 - t:n u h 

502) 

2 - ( 2 - 5. y ) if-;V7 =->>©ftfc> t> 67 fcfaR©^t? 

f#£>ft&2-r^y-2-^;i/-N- [5- (t:^u^y^;v*-;i/) - 2 - t° 

Ifc* : 79% « 

1 HNMR(CDC1 3 ) d(ppm): 8.41 (1H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 
6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, br s), 4.76-4.60 (1H, m), 3.62-3.56 (1H, 
m), 3.45-3.43 (1H, m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 
(4H, m), 2.32-2.15 (4H, m), 1.82 (1H, br s), 1.69-1.61 (4H, m), 1.47-1.43 (2H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 449 (M + H) + 

mmm 74 : ( s ) - 1 - { 2 t-u- 1- [5 - a, 2, 3, 4-rh7tF 

n-f V*cJ U >- 2 --r;vx;v^n;i/) - 2 -try VKTX J~\ -2-7°nb°;VT 
^y} 7tf;i/-2-tDij^>AM-fij;p 7vMl (^tj503) 

2 - ( 2 - b"7^r;i/7 ^ J ) ^3-)\sT K ^(DiXto \) t#%f^iJ 68 ^fa«©^^ 
2 -T^ J - 2 -t<^;V-N- [5- (1, 2, 3, 4-fh7bFD^ 

v^y; >- 2 -2-t"'j^v]7 > nh l ;i/7^>Sfflv\ ^»>J 

50% 

*H NMR (DMS0-d 6 ) S (ppm): 8.31 (1H, d, J = 2.3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 
Hz), 7.67-7.13 (4H, m), 6.98 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.72 (1H, m), 
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4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1.96 (4H, m), 
1.15 (6H, s). 

APCIMS (m/z): 497 (M + H) + 
mum 75-1-16 : 

-fb^rtl 504, 505, 506, 511, 512, 513, 519, 520, 521, 522, 523, 533—537 Iz 

( 1 ) Kmmmiz THF (3 mL) S|5«fF 98/40332 (W098/40332) 13*6© 2 - ^ 
Dnf'J^>-5-^M-JI/^niJF (252 mg, 1.2 mmol), h>Jx^7^> 
(167/zL, 1.2 mmol), M^l)7ry (1.8 mmol) ^Atb, S^2H»tfeo 
^^E^fcBioRad (&MmM) AG1-X8l/S>> (522 mg) £«]b, 5#HgflM$b 

giC^7PD*;i/A (4.8 mL) ^iD^ ^ U X^l/ >*/l/^-/l/^ D ij F (2— 3mmol/g, 
276 mg) £*"U (4-tf-;i/h'U^>) (264 mg) £«amu — BfeJt^bfco »UB* 
DYfi?77^ (TLC) -eM*4©vi^^St^bfc^, l^>£33ibT, \s*?>ltf 
U(4 -If— ;i/lfU — ;v (2.4 mL) ^no^A (2.4 mL) 

^, ^££^Sb, ^iSt § 2 - ^ n d - 5 -ii7 * ; x;v*-Mf 'J ^ >if 

( 2 ) ±l3T'f# £> ftfc t° 'J ^ ymmmz 1 , 4 - ^3^> (5 . 04 mL) , 1 , 2 - 
^7^-2-^f;V7D/ry (2.4 mL, 1.4 mmol), j^It^U^A (783 mg, 1.2 
mmol) &«ZinU 100 °C tr 2 HlgSt#bfco TLC TJK*4©$it$c£fllRbfc^ ^ 
^j£3?lb, ^fm'^)t^^ y—Jl (3.6 mL) h^on^M (3.6 mL) & 
i^Lfeo^PD^jVA (4.8 mL) ^n^,*;^;^; X^lx> (l~2mmol/g, 
465 mg) ^»b, — Hfeii#U US>>£$jt«&s »§lib 7^>%M&m 

(3)±fBlrf#e>tifeT^ >£#*U N, N-S?^^M;i/A7^ K (0.25mol/L) 
fc^jSU MTt^i^lF 6011155 fcfB*© (S) - 1 -^n^-fef/l/- 2 - 

b°nu^>*;i/^-bu;v (0.5 ^») ^jjnx., Bift"emiai»J$Lfc. 
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muster n h tifrmmtt ^'jAW^A^vh^?^- ( ^ n n ^a/^ # 

;V=95/5) -fb-^-t) 504, 505, 506, 511, 513, 519, 533-537 

^t/512, 520, 521, 522, 523 ©:7 >; -f*£?#fco 

-fb^rt)512, 520, 521, 522, 523 
(4) (3) -emt>nt£&4h&m<D7 V -i&(D THF (2-3 mL) 7Y/« (1 

oz^y-^-M^^i/^^^^bU -fb^ 512, 520, 521, 522, 523 £f#fco 
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(%) 


504 


(s) -l- {i- [5- (n, N-^;i/7^^;i/ 
)V) -2-by^;p:r^y] -2-y^-2-7"n 
t:;V7^ y } T-fe^^— 2 — bn y b U )V 


32 


505 


(S) -1- [1- (5-N-7'JJl/-N-^^MM 

2 -b ^7^y) - 2 -y^i/- 2-7d b;i/ 
r^y] 7-k^;i/-2-fu'j^>*M-hij;v 


81 


506 


(S) -1- -T2— y^;i/— 1— T5 — (3-b°py> — 
l-^;i^;i^— ;v) - 2 - b y ^ y ] -2-7n 
b;vr^y} 2 -fn h y;i/ 


30 


511 


(S) -1- {1- [5- (N-^V/nhVb-N-^f- 
il/7$yXJl/*-)V) — 2 — b U i^Jl/T $ y 1 — 2— 

jv- 2-y'u bvvr^ y} 2 -bp y ^>#;i/ 

h y ;i/ 


76 


512 


(s) - i -{2 -y^;i/- l -[5-(4-y^;vb^^ 
> — 1 — y 2 — b'J i^PT^ y 1— 2 — y° 
d bvvr ^ y 2 -t:a y ^>^;i/^- b y;i/ 


51 


513 


(S) —l— { l — r 5 — (N— — N — y 
y - 2-h"U^;i/7^] -2-y^;v-2 
-7nt>7 5 y} T-fe^;!/- 2-t'D'j ^>*;i/^- h 
y;i/ 


94 


519 


(S) —1— { 2 -^f- 1 — r 5 — (N — y°P \f.)]/T 

^7;i/») - 2 -t:ui>VbT^ y ] -2-7nbvi/ 
T^y} 7-b^- 2 - t'D 'J ^>AM- h 


19 


520 


(S) -1- {1- [5 - (N-^7D7"Df;M5 : -;i/7 

$ ;7M-)V) — 2 — b U s^vt* ^ y 1 — 2— y^T-;]/ — 
2 -7nt>7^y} r-fe^;i/- 2-b'n y ^>#;i^n 


57 


521 


(S) -1- {1- {5 - [N- (2-^ b^>^;i/) 
7* 5, — 2 — b 1 J >y 1/ 7* 5. y } — 2 — y 
- 2 -7nh>7^} 2-fD y ^>#;i/tf; 


40 


522 


(S) -1- {1- [5- (N-^^D^VW^^ 
;v) -2 - b I) ^ y ] - 2 2—7° 

p b/vr ^ y } 2 - bp y ^>^;v^^ h y;i/ 


61 


523 


(S) - i- {i - [5 - (N-tert-y^;v^^ yy;i^ 

- 2 -bU i?)]/T$ J ] - 2 -y 2 -7°P 

tvv7 ^ y } 2 -bP u y h y ;v 
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y v yi/ggJa 




533 


(S) -1- [1- (5 -N-^n^^lz-N-^ 
;i/x;t/^-;i/- 2 - try y ) - 2 2 - 

y u \L)vr ^ y J X iziTVu— ^ — HD y y y^Ai Jv^v- — r >J 


27 


CO A 

534 


(s) -l- [2 -y^;i/- l - (5 -N-^^;i/-N- 

7i — )l/yk)v7fi — )]/— & — \L >J yjVr^. y ) -Z-7Dt 

;VT^ y ] T^z^Jls- 2 -fc°n U ^>^j;i/^- h y ;p 


45 


535 


(s) -l- [2-y^;v-i- ( 5 -N-y ^;i/-N- 
7i^^^*-jv- 2 -b° y y ) - 2 - y°n 
t:;v:F^yj T-fe^;!/— 2 — t n u v h y ;v 


53 


536 


(s) - l -{ 2 -y i -[5 -n-(4-^< h^>y 
^-;v)-N-^^;i/y;;i/^-;p- 2 - if u yjvr^ y ]- 
2 -7d tvi/T ^ y 2 - trn y ^>^;i/^^ 
h y 


22 


537 


(s) -l- {2 -y^;v- 1 - [5-N- (2-yh^r 
-N-^^-;vx;i/^— ;v- 2 -t°y ^;vr^y] 

- 2 - y°obvi/T^ y} T-fe^-;i/- 2 -h°n y ^>#;i/tf? 

— b y jv 
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MS 


NMR 


504 


APCIMS (m/z): 437 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm) : 8.47 (1H, d, J ='2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J 
= 8.9 Hz), 6.08 (1H, br s), 4.71 (1H, m), 
3.64-3.41 (6H, m), 3.21 (4H, q, J = 7.2 Hz), 
2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/z): 435 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.91-5.67 (1H, m), 
5.22 (1H, dd, J = 6.2, 1.3 Hz), 5.18 (1H, t, J 
= 1.3 Hz), 4.77-4.74 (1H, m), 3.62 (2H, d, J = 
6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 
2.32-2.18 (4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 
7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J 
= 8.9 Hz), 5.91 (1H, br s), 5.67 (2H, s), 4.73 
(1H, m), 3.61-3.19 (6H, m), 2.32-2.14 (4H, m), 
1.81-1.79 (4H,m), 1.16 (6H, s). 
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511 


FABMS (m/z): 437 (M + 
H) + 


*H NMR (CDClg) 6 (ppm):8.46 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3 -Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.84 (1H, m), 4.75 (1H, m), 4.19 (1H, 
m), 3.61-3.28 (6H, m), 2.68 (3H, s), 2.32-2.15 
(4H, m), 1.16(6H, s), 1.04 (3H, s), 1.01 (3H, s). 


512 


FABMS (m/z): 464 (M + 
H) + 


X HNMR (DMS0-d 6 ) 5 (ppm):8.21 (1H, d, J = 2.3 Hz), 
7.58 (1H, dd, J = 8.9, 2.3 Hz), 6.70 (1H, d, J 
= 8.9 Hz), 6.04 (2H, s), 4.73 (1H, m), 3.62-3.44 
(6H, m), 2.35 (4H, br s), 2.35 (4H, br s), 
1.65-1.53 (m, 7H), 1.13 (6H, s). 


513 


APCIMS (m/z): 423 (M 
+ H) + 


*R NMR (CDC1 3 ) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.85 (1H, br .s), 4.75 (1H, m), 
3.64-3.29 (6H, m), 3.08 (2H, q, J = 7.2), 2.71 
(3H, s), 2.33-2.18 (4H, m), 1.16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm) : 8.50 (1H, d, J = 2.3 Hz), 
7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J 
= 8.9 Hz), 6.01 (1H, br s), 4.74 (1H, m), 
3.64-3.33 (6H, m), 2.91 (2H, q, J = 6.9 Hz), 
2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 1.22 
(6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/z): 435 (M 
+ H) + 


m NMR (DMS0-d 6 ) tf(ppm) : 8.26 (1H, d, J = 2.3 
Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, 
m), 6.66 (1H, d, J = 8.9 Hz), 6.52 (2H, s), 4.71 
(1H, m), 3.47-3.38 (6H, m), 2.59 (2H, m, J = 6.3 
Hz), 2.14-2.00 (4H, m), 1.18 (6H, s), 0.77 (1H, 
m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + 
H) + 


X H NMR (DMS0-d 6 ) 6 (ppm):8.32 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8. 9, 2.3 Hz), 7.44 (1H, m), 7.25 
(1H, br s), 6.73 (1H, d, J = 8.9 Hz), 6.56 (2H, 
s), 4.77 (1H, m), 3.68-3.23 (8H, m), 2.95 (3H, 
s), 2.9K2H, m), 2.25-2.06 (4H, m), 1.10 (6H, s). 


522 


FABMS (m/z) : 449 (M 
+ H) + 


Z H NMR (7'J-#, DMS0-d 6 ) c5(ppm): 8.49 (1H, d, 
J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 7.29 
(1H, m), 7.16 (1H, br s), 6.57 (1H, d, J = 8.9 
Hz), 6.02 (1H, br s), 4.77 (1H, br s), 4.47 (1H, 
s), 3.78-3.44 (6H, m), 2.32-2.12 (4H, m), 
1.85-1.33 (8H, m), 1.36 (3H, s), 1.32 (3H, s). 


523 


FABMS (m/z): 437 (M + 
H) + 


X H NMR (DMS0-d 6 ) 6 (ppm):8.29 (1H, d, J = 2.3 Hz), 
7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, br s), 
6.65 (1H, d, J = 8.9 Hz), 6.55 (2H, s), 4.74 (1H, 
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m), 3.72-3.35 (6H, m), 2.25-1.97 (4H, m), 1.15 
(6H, s), 1.11 (9H, s). 


533 


APCIMS (m/z): 477 (M 

I tt\ + 

+ H) 


m NMR (CDC1 3 ) 6 (ppm):8.45 (1H, d, J = 2.3 Hz), 

r~7 r*r* / -i tt ii t on o o tt \ r* a r* / h tt i t 

7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.89 (1H, br s), 4.74 (1H, m), 
3.73-3.26 (6H, m), 2.71 (3H, s), 2.33-2.10 (4H, 
m), 2.00 (1H, br s), 1.75-1.22 (10H, m), 1.16 

//>rr „ \ 

(6H, s). 


534 


APCIMS (m/z): 471 (M 
+ H) + 


X H NMR (CDC1 3 ) 6 (ppm) :8.26(1H, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 
(1H, br s), 4.75 (1H, m), 3.61-3.27 (6H, m), 2.67 
(3H, s), 3.33-2.16 (4H, m), 1.16 (6H, s). 


535 


APCIMS (m/z): 499 (M 
+ H) + 


*H NMR (CDC1 3 ) 6 (ppm):8.42 (1H, d, J = 2.3 Hz), . 
7.57 (1H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, 
m), 6.43 (1H, d, J = 8.9 Hz), 5.96 (1H, br s), 

4.73 (1H, m), 3.60-3.21 (8H, m), 2.85 (2H, m), 

2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 (6H, s). 


536 


APCIMS (m/z): 501 (M 

l TT \ 4- 

+ H) + 


*H NMR (CDC1 3 ) 6 (ppm):8.22 (1H, s), 7.34 (1H, dd, 
J = 8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 
(2H, d, J = 9.0 Hz), 6.39 (1H, d, J = 8.9 Hz), 
6.11 (1H, br s), 4.73 (1H, m), 3.79 (3H, s), 
3.74-3.27 (6H, m), 3.12 (3H, s), 2.30-2.17 (4H, 
m), 1.16 (6H, s). 


537 


APCIMS (m/z): 453 (M+ 

TT \ + 

H) + 


'H NMR (CDCI3) 6 (ppm):8.44 (1H, d, J = 2.3 Hz), 

1-7 r* f /a tt 11 t f» rv ct 0 tt \ r* a p* / h tt i t 

7.65 (1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J 
= 8.9 Hz), 5.87 (1H, br s), 4.75 (1H, a), 3.55 
(2H, t, J = 5.6 Hz), 3.64-3.28 (6H, m), 3.33 (3H, 
s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, s), 
2.33-2.20 (4H, m), 1.16 (6H, s). 



^»U76:(S)- 1 -[2-^^)1- 1 -( 5 -»'j;^M-jV-2-lf'J^l/7 
^ j )- 2-7°Pt t ;b7= ;]T-te?-)V- 2 -tfn y h u;p (ih&m 

507) 

69-1 2 ~TXJ -2 -^;i/-N- ( 5 

2-b'U^;i/) 7*PtVb7^> (285mg, 0.908 mmol) H»J 37 tlsMifc: 

LT^fB^b^ (296 mg) £f#;feo 
iK*: 72% 
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'H NMR (CDCI3) S(ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 
Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, br t, J = 5.3 Hz), 4.75-4.73 (1H, m), 
3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 
1.17 (6H, s). 

APCIMS (m/z): 451 (M + H) + 

mnmi7 •. (s)- 1 - {2 1 - [5 - (N-^^;v-o-^^;i/t kp* 

^>7U^W-;v) - 2 - try j ]- 2 -t°d tr;vT^ y 2 

— t'D y s; >*;i/3K- h y ;v (-fb^rtj 508) 

2 -t^ y - 2 ^;i/-N- (2-tr'M^;i/) 7n >©f^t> t) 

#mo-et#£>^£ 2 -T^y-2 -y^;v-N- [5- (N-y ^;i/-o-^^;v 

hFD^S/7^^>*-/!/) - 2-t°y^;i/] 7nbV1^7^> (160mg, 0.556 
mmol) HffiEftl 37 tlPJtSIK: VXMmk&m (180 mg) £#fco 



X H NMR (CDC1 3 ) <5(ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 
Hz), 6.53 (1H, d, J =8.9 Hz), 6.36 (1H, br s), 4.75-4.72 (1H, m), 3.78 (3H, 
s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1.17 (6H, s). 
APCIMS (m/z): 425 (M + H) + 

mMM78 : (S)- 1 - { 1 - [5 - (N-^d7d ^ 

- 2 - tr y *?))/T ^ j ] - 2 2 - 7*d tvi/T $ y 2 - 

t° u y ^ >*;i/tK- h y ;v (-fb-a-tj 509) 
2 -7^ J - 2 ^;v-N- (2-triM^;i/) 7n t:;i/7^ >©<ft;b t> t# 

71 *l£ 2 - 7 - N - [5- (N-^^D/D^V-N-^^l/T^ 

-2-t c y^;i/] -2-^^V7"D^l/7^> (270 mg, 0.906 mmol) 

§ffiv\ ^»j37 tmmteLxmwh&m (290 mg) &t#fco' 



X H NMR (CDCI3) S(ppm).: 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 



77% 



74% 
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Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, br s), 4.75-4.72 (1H, m), 3.59-3.34 
(6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1.82 (1H, m), 1.17 (6H, s), 
0.88-0.82 (2H, m), 0.73-0.66 (2H, m). 
APCIMS (m/z): 435 (M + H) + 

mMMW : (S)-l- 1 - [5 - (1, 3 -WJ i?>- 3-^X 

jv^-jis) - 2 - tr y *J)vt k J ] - 2 -t°d bvi'T $y 2 - tr d y v 

h y;i> (Yb^4fc5io) 

2 -7*^-2 -**-;i>-N- ( 2 - b° V ^ *J)}/) yu XDiXt) X) 

69-2 Tf#£>*L£2-:P^y-2-^;i/-N- [5- (1, 3-^;'J^> 
- 3 --r;i/X;i/3fr— 7 0 nt.7I/T^> (165 mg, 0.522 mmol) § 

m\ mmm 37 tmm^vxmm^m (88 mg) &#fc 0 

37% 

*R NMR (CDClj) d(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 
Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, br s), 4.75-4.73 (1H, m), 4.42 (2H, 
s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 
2.32-2.01 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 453 (M + H) + 

mmmso (s)~ 1 - u - {5 - en- (2 - t pd^^i^) -n-^^jvt 

- 2 -t:>;^;i/T^ ;} - 2 2 -t°d^;i/t^ y 

^-2-KDU^>* h U ;]/ (fla^J 514) 

^mil^nhM 2-T^-N- {5- [N- (2-t pn^J/xW — N — 

^f;i/7^^7/i/^x;i/] -2-t:i;^;i'}-2-^^;i/7°Pt:;vT^> (300 mg, 

0.993 mmol) HJfe0!l37 fcl^filfcbTSif&fb^fcl (180 mg) £#fc 0 

JR^S: 42% 

J H NMR (CDCI3) tf(ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 
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Hz), 6.52 (1H, d, J = 8.9 Hz), 6.15 (1H, br t, J = 5.1 Hz), 4.75-4.73 (1H, m), 
3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 
(3H, s), 2.36-2.10 (4H, m), 1.18 (6H, s). 
APCIMS (m/z): 439 (M + H) + 

HM#)81:(S)-1- {1- [5- (N-^7y^^-N-^^7^^M-jl/) 
-2-tl 0 'J V)VT$. J ]-2-^^J]y-2-y°U ¥)17> ^ J }T-fe^;V-2- t.°D >J 

#^J73T^#e>tl?)2-T^y-N- [5- (N-^>7;y^-N-^f;i/7^ 
XJlyfc—)\s) - 2 -ITU 2 - ^^;V7*Pt>7^ > (300 mg, 0.993mmol) £ 

^»J37 h^tLT^HB-fb^ (180 mg) £f#feo 
W: 55% 

*H NMR (CDG1 3 ) (5(ppm): 8.48 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.6 
Hz), 6.54 (1H, d, J = 8.9 Hz), 6.25 (1H, br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 
4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 
(4H, m), 1.18 (6H, s). 
FABMS (m/z): 434 (M + H) + 

^»J82:(S) -1- {1- [5 - (N-^V^l/T 7 ^ -2-hT'j 

^7U] -2-^^;i/-2 -rntvi/T^y} t^^jv- 2 -h°n i; i^>ti)v 
- h i; ;v ^ (jb^t) 516) 

2 - ( 2 - £^ ^^1/7 ^ y ) ^ >(DlXt> D 74 i3f3«i0^T 

t#5)fb^> 2-7^7-N- [5- (N-^>^;VT^ -2-fU^ 

WM\ 77% 

*H NM (DMSO-dg) S (ppm) s : 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, br s), 7.65 (1H, 
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dd, J = 8.9, 2.3 Hz), 7.46 (1H, br s), 7.26 (5H, m), 6.65 (1H, d, J = 8.9 Hz), 
6.56 (2H, s), 4.74- (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, 
m), 1.17 (6H, s). 
APCIMS (m/z): 471 (M + H) + 

mMMS3 : (S) - 1- {2-^^;i/- 1- [5- (N ^)VT % J XJV*-)V) 

- h U ;v 7 y;H1 (jb^tJ 517) 

2 - ( 2 - JUT ^ ; ) ^Jl/T 5; >©<ftfc> D fc##0»J 75 te|Bf&©:#$S*C 

nt>thZ> 2 — 7* 5. y — 2 ^;i/-N- [5- (N-p<^;i/T^ - 

W: 93% 

X H NMR (DMS0-d 6 ) 6 (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.29 (1H, br s), 7.12 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 
4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H, s). 

APCIMS (m/z): 395 (M + H) + 

^WJ84:(S) - 1- 1 - [5 - (N- 7 ^ X 7 XJl^-Jl) 

-hV))s 7 v;Hfefi Ub-£rm 518) 

2 - ( 2 - tf^ *J=.)VT ^ J ) ^jvr ^ XDftto t) £##$1 76 fcf3«©^^T 
nt>fo% 2 -T^ y - 2 -p<^;i/-N- [5- (N-7irjV7^;XM^JV) 

70% 

'E NMR (DMS0-d 6 ) 6 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 
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Hz), 7.40 (1H, br s), 7.25-6.97 (6H, m), 6.59 (2H, s), 4.70 (1H, m), 3.62-3.25 
(6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
APCIMS (m/z): 457 (M + H) + 

^»J85:(S) - 1 -{ 1 - {5- [N-(2-tFD^>x^;i/)7^W- 
- 2 - 1° U V)VT X J } - 2 -p* 2 - 7d \f.)VT 5 J }T^)V- 2 - f 

p y > h y ;v ({bi^j 524) 

2 - ( 2 - \Z=y V=-)\sT X ; ) x^;i/7^ XDftfc t) fc##09 77 fciaSfc©^"? 
f#£>frl3 2 -7^ J -N-{ 5 -[N-( 2 - t KP^ri/az^;i/)T^ 

- 2 -tr'j^M-2 -^f;i/7nwv7 5 >£Jli\ Hitefll l (l) hmntehx 
92% 

*H NMR (CDC1 3 ) 6 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.87 (1H, .br s), 4.75 (1H, m), 4.48 (1H, br s), 
3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

H»'J86 : (S) - 1 - [2 1 - (5 —XJlf7 ))/— 2 - try *?)1/T 

- 2 -rn tvi/T^ y] 7-fe^- 2 - ^>*M- f tj;i/ 7?;i/ 
@tm Gfhi§itJ525) 

2 - ( 2 - ^-;i/7 5 y ) oi^l/T 5 >(DiXt> \) £##$J 78 Izt^mcD^m-V 
l^btiZ 2 -7 5 ^ - 2 ^;i/-N- (5-7/l/77^;i/-2-fiJ^l/) 7° 

I»: 24% 

'H NMR (DMS0-d 6 ) 6 (ppm): 8.30 (1H, d, J = 2.3 Hz), 7.68 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br s), 6.86 (1H, d, J = 8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 
3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
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FABMS (m/z): 381 (M + H) + 

^»J87:(S)-1- {1- [5- (N-i^7^7M-il/) — 2 — t.° <J V)V 

t% J 1- 2 2-7°ntvi/7^}7-fef;i/- 2 -trn u h 

(-fb^526) 

2 -7^ J - 2 -^^;V-N- ( 2 -t° i; ^ rnhVV^^>©^to!9^# 
##179 2 -73; y -N- [5- (N-^)VT K J ^fr-fr-fr) -2- 
t!U^;V] - 2 -^;v:7°nt:;V7 3 > (310 mg, 1.14 mmol) ^M^!l 37 

h|5l«fcbT^H3<b^rt) (272 mg) £f#fco 
JR*: 64% 

'H NMR (CDC1 3 ) S(ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 
Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H, br s), 4.86 (1H, br t, J = 5.9 Hz), 
4.75-4.73 (1H, m), 3.59-3.56 (1H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 
2.31-2.18 (4H, m), 1.17 (6H, s), 1.09 (3H, t, J = 7.3 Hz). 
APGIMS (m/z): 409 (M + H) + 

mS&m 88 : 
4b&%Q 527-532 J; 3 lz-&ffihfz 0 

66 (1) tmm^m^m^x, ^bfc^DDfij^>ii#: (1.20 

mmol) tl, 4-^^-=3f-y-> (500/zL) , 4 -tert- 7* h 3^>;ft;i/tf;-;i/7 5. y - 
4-^^;i/b°^U^> (308 mg, 1.44 mmol) , ^St^U^A (166 mg, 1.44 mmol) 

ioo°c^,wa#Lfco j&mm&®}%MM^ ^mzmmmmh, m^ntz 

lgl:^pn*M (9.6 mL) , ^'J^f l/>AM-Mn'J K (2~3 mmol/g, 
276 mg) s #U (4-tf-;i/t°U^>) (264 mg) £#P;U ^ST?— Bfc9l#bfco 

\ss»&mB@ts mmttm&u 7*>%mz 0 

m^tltzT 3>%?¥:SU N, N-^^f;i/*M7U* (2mL)t^fLs 
6011155 t3|3«4© (S) - l -7n^7-te?-;v- 2 -t°n u ^>>b;i/3K- h u 

;p (o.4^s) £*n;u ^-eiB#p^ii#bfeo mm^m^h, n&tifeigfcsi 
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en 

V/Oy' 


527 


(S)-l- {1- [5- (N, N-^^^7^^;Vtol/) 

Jrr sC-}\. — o K n I) -V V "~ K I) Wj 

V- J JV u l— 1— I 'J S ~S /-J Jv'^ — p J Jv 


31 


528 


(S)-l-[4-^;V-l-( 5 - t°^U 2 

- 1: 0 ) -4- tr^ u V))/ t^j] t±^jv - 2 - tr n u 


97 


529 


(s)-i- {4-><3-)v-i- [5- (3-trn v >- l ->f 
- 2 - f i; -4-t°^u y} 
^-fe9 L ;i/-2- b°D u h Vjv 


81 


530 


(S)-i- {4-^^;i/-i- [5- (i-^f;i/-N-7i^ 

-2-t°u^;i/] -4-f^y^;]/ 
T^y} 7-fe^;i/-2- fn ij ^>*;v^- h yjv 


63 


531 


(S)-l- {l- [5- (N — nVS^-n-^-M/T^ 
4^— -2-t°u^;v] -4-y ^;v-4-t:^'; p;vt 
^y} T-fe^;v-2-fc.°n u ^>7j;i^— h U;v 


82 


532 


(S)-l- {1- {5- [N, N-br* (2-^ h^^>^^;i/) 

-2-t°u^;v} -4-^^-4-^ 


40 



its®?-* 





MS 

APCIMS (m/z): (M + H) + 


NMR 


527 


435 , 


*H NMR (7'J- tis CDC1 3 ) (5 (ppm) : 8.49 (1H, d, 
J = 2.3Hz), 8.01 (1H, s), 7.77-7.70 (2H, m), 6.64 
(1H, d, J = 8.9 Hz), 4.76 (1H, m), 3.75-3.36 (6H, 
m), 2.96 (3H. s), 2.88 (3H, m), 2.35 (4H, m), 
2.35-2.16 (4H, m), 1.75-1.64 (4H, m), 1.20 (3H, 
s). 


528 


475 


'H-NMR (CDC1 3 ) 6 (ppm) : 8.42 (1H, d, J = 2.6 Hz), 
7.65 (1H, dd, J = 9.2, 2.6 Hz), 6.60 (1H, d, J 
= 9.2 Hz), 4.75-4.73 (1H, m), 3.76-3.54 (4H, m), 
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3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 Hz), 
2.31-2.01 (6H, m), 1.68-1.51 (6H, m), 1.44-1.40 
(m, 2H), 1.14 (3H, s). 


529 


459 


'H-NMR (CDC1 3 ) 6 (ppm): 8.53 (1H, d, J = 2.3 Hz), 
7.77 (1H, dd, J = 9.2, 2.5 Hz), 6.64 (1H, d, J 
= 9.2 Hz), 5.67 (2H, s), 4.78-4.76 (1H, m), 4.10 
(4H, s), 3.74-3.49 (5H, m), 3.47-3.40 (3H, m), 
2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, 
s). 


530 


525 


^-NMR (CDC1 3 ) 6 (ppm): 8.48 (1H, d, J = 2.6 Hz), 
7.66 (1H, dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, 
m), 6.59 (1H, d, J = 9.2 Hz), 4.77-4.75 (1H, m), 
3.72-3.62 (5H, m), 3.58-3.39 (3H, m), 3.23 (2H, 
t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 
(3H, s), 2.30-2.04 (4H, m), 1.69-1.53 (4H, m), 
1.15 (3H, s). 


531 


511 


WMR (CDC1 3 ) 6 (ppm): 8.55 (1H, d, J = 2.4 Hz), 
7.76 (1H, dd, J = 9.1, 2.4 Hz), 7.36-7.26 (5H, 
m), 6.66 (1H, d, J = 9.1 Hz), 4.78-4.75 (1H, m), 
4.12 (2H, s), 3.76-3.57 (5H, m), 3.51-3.41 (3H, 
m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1.66-1.61 
(4H, m), 1.17 (3H, s). 


532 


523 


WMR (CDCI3) 6 (ppm): 8.52 (1H, d, J = 2.5 Hz), 
7.76 (1H, dd, J = 9.2, 2.5 Hz), 6.61 (1H, d, J 
= 9.2 Hz), 4.78-4.76 (1H, m), 3.74-3.67 (4H, m), 
3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 3.44-3.31 
(4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2.18 (4H, 
m), 1.68-1.60 (4H, m), 1.17 (3H, s). 



mmms9: 1- [(5—>tv t°y^>-2 — n^-r^j) -1- [(s) 

601) 

(1) ###!l80-e#5>;Tifc 1 - [(5-S/7yt"'j$;>-2-^;i/7^) 
is?7 U7°u > (264 mg, i.40mmol) s Tklt'fb-fe^ A7.kfntJ (261 mg, 1.55 

mmol) £ THF (10 m L) fc«£U 7K^TT (S) - 1 -^^7^^- 2 -tf 
D »; *J>±i)y7fs - h >;;i/(304 mg, 1.40 mmol) ©THF (4 mL) mm%in?t, ifit*2 



101 



WO 02/051836 



PCT/JPOl/11578 



F^7-f-(^nn^A/^; — ;i/=loo/l)TffMU mmih^cDy y — ffc 

(133 mg, 0.410 inmol) &?#fco 

(2) (1) t>tifz 7 §15 (127 mg, 0.392 mmol) izy^jlWt (45.0mg, 

0.390 mmol) &fln*..* $ J -Mzmffi bfco ^ # y — ;V^^5febT^ia<b-^#3 (137 
mg, 0.311 mmol) bT#fco 
IR*: 22% 

*H NMR (DMS0-d 6 ) d(ppm): 8.33 (1H, d, J = 2.2 Hz), 7.65-7.62 (2H, m), 6.61 (2H, 
s), 6.55 (1H, m), 4.69 (1H, t, J = 5.1 Hz), 3.60-3.36 (6H, m), 2.17-1.99 (4H, 
m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

^»|J90: l-[ (5-^>7y^'J^>-2-^;i/7^) [(S) - 

mmmuhm^^m^ gmmsi-cnztifzi- [(5 — >tv tr >;s»-2. 

— T^T^y) ^P^>^;i/T^> (432 mg, 2.00 mmol) D *I SB-fbllr 
#J (362 mg, 0.774 mmol) §efi@fri:lTllfeo 
W: 39% 

J H NMR (DMS0-d 6 ) £(ppm): 8.34 (1H, d, J = 2.2 Hz), 7.65 (1H, dd, J = 8.4, 2.2 

Hz), 7.50 (1H, m), 6.65 (1H, d, J = 8.4 Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 
6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1.66-1.57 (8H, m). 
APCIMS (m/z): 353 (M + H) + 

mnm 91 : 

2 -[ (5—>7Vti;^>-2 — r;vT^y) ^^;i/]-2- [(S) - 2 -1/7; 

mmmutmm^^^ ###182 nm^titz2- [(5— >tv tru^>-2 

-Jfy-rXJ) ^)V\ T^>^>- 2 -4)VT^ > (425 mg, 1.51 mmol) J; D 
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mmih^m (555 mg, 1.04 mmol) £ fi^lUfrh bTt#feo 
W: 69% 

*H NMR (DMS0-d 6 ) <5 (ppm) : 8.33 (1H, d, J = 2.4 Hz), 7.61 (1H, dd, J = 8.9, 2.4 
Hz), 7.17 (1H, m), 6.68 (1H, d, J = 8.9 Hz), 6.63 (2H, s), 4.70 (1H, t, J = 
6.2 Hz), 3.68-3.36 (6H, m), 2.17-1.46 (18H, m). 
APCIMS (m/z): 417 (M - H)~ 

mmm9Z: l-[ (5-^7yh"'Ji;>-2-^/l/7^) [(S) - 

2 t.°n u ^;i/7t^;i/7^]i/^n^^^> 7-T;i/^(<fb-£-#j604) 

94 J: Illil^^Strs ##^"J 83 Trt# & tLfc 1 - [( 5 - :> 7 J. b° U ^ > - 2 
--f;VT^y) ;*^\>l/] ^^n^^W^> (516 mg, 2.00 mmol) <fc t> fSfB-fb^ 
#1 (617 mg, 1.21 mmol) § fi^EH^ btffe, 
W: 60% 

X H NMR (DMS0-d 6 ) £(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.30 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 6.61 (2H, s), 4.70 (1H, t, J = 
7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1.53-1.50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

HWJ93: l -[ try 2-^;i/T^y) [(S) - 

2-^7;k'u'J^-/i/?^W^] ^n7^> 7^;i/BKfi (-fb£rtJ605) 

mmm 94 t hsmi&^&tn u-zm^tifr 1 - c( 5 - t y t- u ^ > - 2 

--r;UT^y) ^^D7*W^> (460 mg, 2.28 mmol) «fc t) WlBtfS"&<Kl 

(494 mg, 1.09 mmol) tfifiSfttltllfeo 
IK*: 47% 

X HNMR (DMS0-d 6 ) tf(ppm): 8.37 (1H, d, J = 2.2 Hz), 7.66 (1H, dd, J = 8.9, 2.2 
Hz), 7.47 (1H, m), 6.67 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.76 (1H, dd, J = 
6.5, 4.6 Hz), 3.65-3.17 (6H, m), 2.25-1.71 (10H, m). 

APCIMS (m/z): 339 (M + H) + 

i 
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mffmM: l-[ (5-S/y;\ZVi?>-2-'t))/y$.S) 1- [(S) - 

2 t:n y ^-;i/7-fr^7^]^^D^> 7Tji/iS({^ti 606) 

(1) ##0H85T?f#£>*ifc 1- [(5-WK'Ji?>-2-^l/7^) ^^]' 
i//7DA^>;i/7ry (568 mg, 2.47 mmol). 7yflS3bU>>A (50 SM% on -te v-f 

h, 1.43 g, 12.3.mmol) mh-f'JiV (25 mL) fciib^ zK^TT^S^ 
6011155 fcfB<RCD (S) - 1 -7*n^7^?-JV- 2 -tra 'J ^>*;i/^n h U;i/(536 
mg, 2.47 mmol) CDTHzh-bU^ (4 mL) ^g**ia^ N HMJfeT— H&fi^bfeo S 

-(7D0^M/^^; — ;i/=100/l)T?»SS U flti&fb^© 7 >; — # (638 mg, 1. 74 
mmol) ^f#fe 0 

(2) ( l)T*f#£>*ifc:7 U— f* (638 mg, 1.74 mmol) {3 7 (202 mg, 1.74 mmol) 
%M £ * $ J izmm b fee p< * 7 § b T*HfS<b-£rt/ ( 709 mg, 1 . 47 mmol ) 

W: 60% 

^NMR (DMS0-d 6 ) tf(ppm): 8.32 (1H, d, J = 2.2 Hz), 7.63 (1H, dd, J = 8.9, 2.2 
Hz), 7.39 (1H, m), 6.66 (1H, d, J = 8.9 Hz), 6.60 (2H, s), 4.71 (1H, t, J = 
6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1.50-1.39 (10H, m). 
APCIMS (m/z): 367 (M + H) + 

H»J95:(S) - 1 -[2 1 - ( 4 — — h n 7— V J) -2-rnbVl/ 

]7^^Jl/- 2 - h'D 'J i;>M^- f V)V 7~?)l<miM. Uk&m 701) 
86 \zmm<Dl5^n bti&2 1 - (4--bn7rijy) - 2 

-7Dt>7 5> (942 mg, 4.50 mmol) ©THFhN, N-^^?MjVA7U'© 
?M£r (THF : N, N-^«;i/A7^ F =5:1) gftft (6mL) fc N ^H^fF 6011155 
fc:fB4B© ( S ) - 1 - ^^-fe^P >*;i/^ - b U ;V (326 mg, 1 . 50 

mmol) ^MMr^MXs nM&^zmm^twxyt^o 
frmmz? uv*)\si±%mz.tzm, mmm^^m^tco m^mmr??*^*? 
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nD^Jl/A/^^-jl/ = 100/0-90/10) till, ^l3-fb^r#3©7 U— 
(450 mg, 1.31 Bimol) 

(2) (1) Tf#5>tlfe7 U— ft: (450 mg, 1.31 mmol) (D*$J-;i (3 ml) mm 
i:7TM (151 mg, 1.31 mmol) &mz.fz 0 MffiTT^ # ^ — ;^g*bTs IIIB 
-fb^rt) (466 mg, 1.00 mmol) ^ifijgifclt^feo 
W: 67% 

^NMR (DMS0-d 6 ) tf(ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H, br s), 6.68 (2H, 
d, J = 11.2 Hz), 6.59 (2H, s), 4.72 (1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 
(7H, m), 2.24-1.87 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

mMM96: (S) -1- ( 1 -T—V J - 2 2 -y'U^JlT^ J) 

;v- 2 - fc°n y ^ h u ;i/ 7?;HS (^b^'#j 702) 

2-^^;v-l- (4--hD7-ijy) - 2 -rrnhvi/T^ >©^teDfc## 

#iJ87fcf3t&©^^f 1 -7-IJ7-2 2 -rn tVVT^ >(739 

mg, 4.50 mmol) ili 95 hletfifc: LT^IB-fb^ (292 mg, 0.701 mmol) 

47% 

X H NMR (DMS0-d 6 ) tf(ppm): 7.04 (2H, dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 
6.57 (2H, s), 4.73 (1H, dd, J = 6.6, 4.4 Hz), 3.64-3.16 (7H, m), 2.24-1.96 (4H, 
m), 1.11 (6H, s). 
APCIMS (m/z): 301 (M + H) + 

ft;MJ97:(S) - 1 -[ 1 - (4—>TyT-ijy) - 2 -A 2 - tVV 

7 7 ^y]7--fe^;i/-2-tfPU^>^;i/^-h u;i/ 7?;«i «b^-tJ703) 
88 fctafto^re^fts l - (4-i>^yT-uy) -2-^^-2-rn 
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¥)IT$> (440 mg, 2.32 mmol) mm 95 fcfifffiSfc: bT^IB^tJ (236 

mg, 0.567 mmol) £#fc 0 
JK*: 69% 

'H NMR (DMS0-d 6 ) d(ppm): 7.43 (2H,. d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 
6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 4.74 (1H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 
(5H, m), 3.07 (2H, d, J = 5.9 Hz), 2.16-1.99 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 

«f^'J98:(S) - 1 -[ 1 - (p-T-ispJ) 

t± 2 - b° n >; *j > — b V ;i/ ? ^)VW8M. (ib&fo 704) 

(1) ##$I89 izmfficDJjfe-en&tiz l- (p-T-iv^y) -2-^^-2 

-7°P bVl/!F=- > (437 mg, 2.25 mmol), (326 mg) ON, N-^ 

^^l/*/l/A7^ F (15 mL) mm^s 0 °CT*B#I^F 6011155 {Cf3«0 (S) -1 
-/D^r-fe^/t/- 2 - t°n >j ^->^j;i/^~ h y;v (326 mg, 1.50 mmol) £#0;u 

*u ff^fc^^U^Vt^^A^n-Y' bV^7 4— (^np^;i/A/p<^y 

— ;i/ = 100/0-90/10) trills mmik&MXD 7 V — (33.0 mg, 0.0999 mmol) 

(2) (1) Tlf^tife^U— (33 mg, 0.0999 mmol) (1 mL) $g$[ 
t7Yj« (11.6 mg, 0.0999 mmol) %M%.fe 0 MffiTT^^y— ;b£^5feU ^ 
ia<b^tJ (30.0 mg, 0.0720 mmol) ^fefSllh bTf#fco 

Jfc*: 5% 

! H NMR (DMS0-d 6 ) S(ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 
6.57 (2H, s), 6.50 (1H, br s), 4.76 (1H, dd, J = 6.5, 4.6 Hz), 3.81-3.35 (5H, 
m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1.93 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 331 (M + H) + 
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HM#I99:(S) -1- 1 - [4- (N, N-V* ^ J *;i/5fc 

7-'jy] - 2 -7D tWT^ y} y-fe^l/- 2 - 1° D U ^ >^;V^'~ h U 

1- (p-T— i^y) - 2-^^-2-7D ^7 5 5 fc##0!l 90 

fc!B«©*a57?W&nS 1- [4- (N, N-V^^JVT^JXJls-fr-fr) 7-'jy] 
- 2 2 -7"ot;V7^ > (611 mg, 2.25 mmol) 98 hU 

miz.\,xmmk-£s>m (220 mg, 0.420 mmol) £t#fco 
iRj*S: 28% 

l E NMR (DMS0-d 6 ) tf(ppm): 7.40 (2H, d, J = 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 
6.59 (2H, s), 6.43 (1H, t, J = 5.9 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 
(5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.17-1.93 (4H, m), 1.12 (6H, 
s). 

APCIMS (m/z): 408 (M + H) + 

100 : ( S ) - 1 -[2 1 - (4-^f;W7^'jy) -2-7n 
bvi^^^ y 2 -trn u s>>^;i/^- h u;v 7^)VWM (-fbilr^j 706) 

l- (p-7-— -2-^^;v-2-rDt.vi/T^>©f^feDfc##^!l 91 

\zUm(Dl3WX:n^fi^2-^^-)V- 1- (4-^Wt7-'jy) -2-7D 
t:;i/T^> (473 mg, 2.25 mmol) H»J 98 hlBpfffc: bTjgfH'fbl^ (232 

mg, 0.502 mmol) £f#fc 0 
42*: 34% 

*H NMR (DMS0-d 6 ) <5(ppm): 7.10 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 
6.57 (2H, s), 5.60 (1H, br s), 4.61 (1H, dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, 
m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1.88 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

»M101:(S) - 1 1 - (p- hJl-i - 2 -7D 

j 2 -b°n yy>#;W^ h u;v 7?;vil «biirti707) 
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1- (p-T— -2-*3-J]s-2-y°U¥JVT^XDftt>bte^m 92 

\z.mm<D^m^m^M 2 l - (p-h;W^) - 2-7Dif;i/7^> 

(401 mg, 2.25 mmol) mMM 98 hlStfffc LTHHS-fb^rt) (305 mg, 0.708 

mmol) £#fc 0 
W: 47% 

X H NMR (DMS0-d 6 ) <5(ppm): 6.88 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, 
J = 8.1 Hz), 5.05 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, 
m), 3.17 (2H, s), 2.58 (3H, s), 2.17-1.94 (4H, m), 1.16 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

mumm-. (s) - l -[ 1 - (4-**>x;i/^;i/7— u y) - 2 2 
5 J ]7Mr*-;i/-2 -fcTD u $>>#;i^— h y;i/ y^)^mu (fc&m 

708) 

#%0O 93 fcfBffc©#8reW£>;h,a 1 - (4 -^^>^;i/^-;i/T^U > ) - 2- 
^^l/- 2 -7D tVVT^ > (161 mg, 0.664 mmol), 7 >Mb# U A (50 SS% on 
■fe^-r h, 320 mg, 2.75 mmol) ON, N-^^WM7^ K (3 mL) 
0 "C-d^mm^ 6011155 tfBfffi© (S) -l-ynm?;i/-2-fn'J^>A 
h U;b (120 mg, 0.553 mmol) £#n;ts mU&tV 11 Bf Hgflt#Lfco -fe^-f h 

#f.tifelt^i^D7 h^:7^— (^nn^;i/A/p<^y-;i/ = l00/0~ 
90/10) Titg£U ^IB^tJO^U-^ (195 mg, 0.515 mmol) <H#fco 
(2) (1) (195 mg, 0.515 mmol) (D^^J—Jl (2 mL) MM 

t77;vi (59.8 mg, 0.515 mmol) ££n^fco MflETt^ * ^ — ;v&^*U *HfB 
Yb^J (140 mg, 0,283 mmol) %ffi&mmtVT&fco 
52% 

X H NMR (DMS0-d 6 ) £(ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 
6.66 (1H, t, J = 4.9 Hz), 6.57 (2H, s), 4.77 (1H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 
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(5H, m), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s), 2.26-1.85 (4H, m), 1.23 (6H, 
s). 

APCIMS (m/z): 379 (M + H) + 

mMM 103 : ( S ) - 1 - [ 2 1 - ( 4 - fc°D U ^-JIXJU^-JIT- \) ; ) 

- 2-7°Dt:;vT$.y]T-fe^-;i/- 2 -tra u^>*;i/^- h U;v 7vji/ii (-fts 

^ 709) 

l- (4-^^>^;i/*-;i/7-'J^) - 2 2 -rntvi/TS. xott 

t> y> t##0O 94 fcf3ffc©;frSs*CW S> *i3 2 <?■)]/- 1 - ( 4 - KD U ^ 
^r;i/7-'jy) - 2 -:TP bVl/T^ > (416 mg, 1.40 mmol) £/B^ s HJIS^J 102 
hmmteLTmmih<&m (365 mg, 0.664 mmol) %mtco 
JR*: 71% 

X H NMR (DMS0-d 6 ) <5(ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 
6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, dd, J = 7.0, 4.3 Hz), 3.70-3.17 (7H, 
m), 3.10-2.98 (4H, m), 2.29-1.90 (4H, m), 1.65-1.60 (4H, m), 1.12 (6H, s). 
FABMS (m/z): 434 (M + H) + 

104 : ( S ) -1- {1- [4- (N, N~i?^3-)]sTS.SXJh*—)l) 7- 

7y;M (<ffr&4»7l0) 
1- (4-^^>^M-Jb7-'j;) - 2 -p<^;i/- 2 -rn hVl/T^ >cD{t 
t>l3C#%M95 fcfB*©^ft*cwe>tLS 1 - [4- (N, N-^;i/7$;^;v 

T->jy] -2-^f^-2-7D^7^> (674 mg, 2.25 mmol) £M 
V\ ^WJ102 hmmzXsXmmk&l®) (378 mg, 0.685 mmol) £#7~o 
W.m: 46% 

'H NMR (DMS0-d 6 ) S(ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 
6.59 (2H, s), 6.35 (1H, br s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, 
m), 3.07-3.02 (6H, m), 2.24-1.91 (4H, m), 1.10 (6H, s), 1.01 (6H, t, J = 7.2 
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Hz). 

FABMS (m/z): 436 (M + H) + 

mmmiOS: (S) - 1 -[ 1 - (4-7MD7-y 7) -2-*^)V-2-7°U\f 
/l/7^]7t^-2-lfD'J^>*M-h V)l/ 7?MIS (-fb-^fe 711) 

##0H96Cffltt©#&"C*3&;ri3 1 - (4-7^07-'J/) - 2 -p<^;i/- 
2 -rn tVl/T^ > (273 mg, 1.50 mmol), 7yfis*U^A (spray dried) (174 mg, 
3.00mmol) ©N, N-^^^P*M7^ K (4mL) 0 °CT-^I1#I^6011155 

fcfa»©(S)- 1 -^P^-b^l/- 2 -t'D U^>^/;v^- h U;i/(217mg, 1.00 
mmol) §SPx, Nimjet?2I^IiBjt#bfco -fe^ h&W&BbffltXsXEJfiML&ZMh 

A^n?^77^- (7Pn^M/^^7- ^=100/0—90/10) rmMhs WM 
fc&m<D7 V— {& (319 mg, 1.00 mmol) £?#fc 0 
(2) (1) "eftbtiltyV—fa (319 mg, 1.00 mmol) (D^^S— )l (3 mL) mW. 
t7Y/Vi (116 mg, 1.00 mmol) ^0x.fe o MHTTp* # 7 — U *SfSYb 

£#K404 mg, 0.931 mol) t btffco 
W: 93% 

^NMR (DMS0-d 6 ) S(ppm): 6.92-6.86 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 
5.17 (1H, br s), 4.74 (1H, dd, J = 7.3, 6.5 Hz), 3.67-3.38 (5H, m), 3.01 (2H, 
br s), 2.24-1.90 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 319 (M + H) + 

mmmio6:(s) -i-ti- (4-^00-1-7^7^7^/) -2-^^ 

))/— 2 -7°d t'/b7^ J ]7-te^)i> - 2 - fc° n 1; i? > tifr-tf- h u ;ix 7 
(-fb^rt) 244) 

2-T^y-N- ( 5 h^t/*;i/s|?-;i/- 2 - t° U ^;v) -2-/^1/7d 
tVVT ^ >©ftfc> t) ^##^J97^IB«CD^^-e# 5>tl32-7^/-N- ( 4 - £ 
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DD-l-7^7») -2-^WnWV7^ (376 mg, 1.50 mmol) 

v\ mmmwtmwLteisTMmh&m (275 mg, 0.547 mmon 

! H NMR (DMS0-d 6 ) S(ppm): 8.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br 
s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 3.9 Hz), 3.85-3.43 (7H, m), 2.27-1.92 
(4H, m), 1.23 (3H, s), 1.22 (3H, s). 
APCIMS (m/z): 387 ( 35 C1M + H) + 

mMMW: (S) - 1 1 - (1 -7 $^V-)\sTX7) - 2-7° 

Pb/VT^ J ]T^)\y- 2 -b°D U ^>pf3;i/^"- h U;V 7^;Ht±^('fb-^tj245) 

(5-^ h^>#;i^^;t/- 2 -b<;^;i/) 

b;VT ^ >©^t) D 98 lzmm><Dj3%k-em t>UZ>2-T%7 -2-^^-)]y- 

N- (1-7&5S>—))/) 7°V¥)]/T$> (324 mg, 1.50 mmol) £JBV\ $mm 56 
^ITOfcbTlSliBtti-^ (48.2 mg, 0.103 mmol) £f#fco 
JR*: 10% 

l H NMR (DMS0-d B ) <5(ppm): 8.88 (1H, s), 8.34-8.31 (1H, m), 7.94-7.84 (3H, m), 
6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.43 (7H, m), 2.19-1.92 (4H, 
m), 1.20 (3H, s), 1.19 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

II»J108: (s) - l -[2-^^-jv- i - o-try^-zi/r^y) -2-7° 
nt:;i/^^y]T-fe^;i/-2-b°DU^>^;v^-h Vjv y^^WM (-fb£«46) 

(1) mmmsi (1) hnmo^m^^^^mmmzmm^^n^n^ 2 -t 

^ J- 2 -^<^;i/-N- 7°U\Z)\,T^> (948 mg, 5.71 mmol) 

frbnWfc&m<D7V—fo (719 mg, 2.38 mmol) £*#7co 

(2) (1) -xm^ntz.7 U-#:(719 mg, 2.38 mmol) (D* & 7 -JV (10 mL) mm 
lZ7^J\sm(M2 mg, 3.81 mmol)§iDx, SM"Cl O^mmWVfz. «J±Tt^^y 

-;^^^bT^#&tlfeaM§^^5 : •;^^&^^tlb^ misted (650mg, 1.56 

mmol) ^SfilgSfcbt^feo 



111 



WO 02/051836 



PCT/JPOl/11578 



W: 28% 

^NMR (DMS0-d 6 ) S (ppm) : 8.87 (1H, dd, J=4.3, 1.1 Hz), 7.40 (lH, m), 7.18 (1H, 
dd, J = 8.9, 4.3 Hz), 6.88 (1H, dd, J = 8.9, 1.1 Hz), 6.54 (2H, s), 4.70 (1H, 
dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.12-1.98 (4H, m), 1.09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

HJfc0!llO9: (S) -l-[2-^;V-l- (4-t'U *i?~)V7-$.; ) -2-7° 
nhVl/T^ J ]T±^J]y- 2 -b°D U^>£;V^-h U;V 7Y« (4bi§rtJ247) 

( 1 ) ###U100 £!B«©.^£ra# £;fi£ 2-7^-2-;* ?-;i/-N- (4-h°»; 

7nhVl/7ry (2.03 g, 12.3 mmol) £*III#H^601 1155 fcf 3*4© (S) 
- 1 -70^7^^- 2 -tfP U ^>#;i^~ h U;v (434 mg, 2.00 mmol) ft>5> 
^^J20t^CD^rSfc < fct)#fB<b^©7U— # (522 mg, 1.73 mmol) £f#fc 0 

(2) (1) ~£n<bntz7 U— #(522 mg, 1.73 mmol)©;* * y — ;v (io m L) 
fc7 x^l«(442 mg, 3.81 mmol)£#D;U MUX 1 O^«#bfco MJ±TTp<^^ 
—Jl^m^VXm £> tlfeaS^ ^ai^t^— tVV#> ^H-fb ^113^11^(459 mg, 
1.10 mmol) ^ifeilglhltifeo 
9% 

X H NMR (DMS0-d 6 ) S(ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 
6.58 (2H, s), 6.54 (1H, dd, J = 5.9, 1.6 Hz), 4.75 (1H, dd, J = 6.5, 4.6 Hz), 
3.62 (2H, d, J = 5.1 Hz), 3.69-3.51 (3H, m), 3.59-3.16 (2H, m), 2.22-1.97 (4H, 
m), 1.12 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

mmmuo: (s) - 1 -[ 1 - (5-*?>x)i-&-ji / -2-t-W)i/T*y) - 
^j^mm (^^248) 

-2-b°U^;V) -2-^WnW^> (1.46 g, 6.00 mmol) ^5>H»J20 



112 



WO 02/051836 



PCT/JPOl/11578 



hmmcD^m^x^ommih^cDy v-i^ (609 mg, 1.60 mmoi) %ntz 0 

(2) (1) T# & tifz 7 >J — #: (609 mg, 1.60 mmol) ©^<^y— ;i/ (10 mL) 
$gfc::7 t;1^(186 mg, 1.60 mmol)§iPx.s 1 0#@Sfll#bfco MJ±TT^^ 

y-^^^brft^tifea^^^^^;^— ^^^MS-fbu ^fB-fb^-tj (697 

mg, 1.41 mmol) ^ife^hbtffco 
24% 

^NMR (DMS0-d 6 ) S(ppm): 8.35 (1H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 
Hz), 7.54 (1H, m), 6.69 (1H, d, J = 8.9 Hz), 6.57 (2H, s), 4.72 (1H, dd, J = 
6.5, 4.5 Hz), 3.65-3.55 (1H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, m), 
3.11 (3H, s), 2.20-2.10 (2H, m), 2.05-1.90 (2H, m), 1.11 (6H, s). 
APCIMS (m/z): 380 (M + H) + 

mUmiU: (S) -1-[1- (5 -*&>X)Vfc=.)\s-2-¥Vi?]l) -4-p< 
m (^t)249) 

(1) ##03io2T^^ni»4-T^y-i- (5 -p<^>^;i/^-;i/- 2 -tru^ 

;i/) -4-^^;m°^y^> (1.28 g, 4.77 mmol) 3&»6HJK0!l52fclSSICD^t:«t 
tK mnm&%0(D7 U — ft: (608 mg, 1.50 mmol) £f#fc 0 

(2) (1) -C#f,tife7'J-ft: (608 mg, 1.50 mmol) ©1, 4-^^it>^ 
(10 mL) fc s 4 mol/L ttWfrdcjfc- 1, 4 -$> >«lfi0E (8.0 mL) ^zK^TTiP 

r;i/*^iftU SfB-fbi^ (572 mg, 1.20 mmol) §i$fi^lJ:Ltffco 
W: 23% 

X H NMR (DMS0-d 6 ) £(ppm): 9.06 (2H, br s), 8.50 (1H, d, J = 2.7 Hz), 7.91 (1H, 
dd, J = 9.2, 2.7 Hz), 7.03 (1H, d, J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 
4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1H, m), 3.60-3.49 (2H, m), 
3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 
(4H, m), 1.46 (3H, s). 
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APCIMS (m/z): 406 (M + H) + 

mMmm: (s) -i-[4-^;i/-i- (5-^;i/-2-t:»j^;i0 -4- 

250) 

4 — 5. y - l - (5-^DD-2-tru - 4 - * ^ u s> >©ftb 

W: 54% 

*H NMR (DMS0-d 6 ) S(ppm): 9.32 (1H, br s), 9.15 (1H, br s), 7.93-7.89 (2H, m), 
7.38 (1H, d, J = 8.9 Hz), 4.83 (1H, dd, J = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 
4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.10 (2H, m), 2.22 (3H, s), 2.10-1.80 
(6H, m), 1.45 (3H, s). 
APCIMS (m/z): 342 (M + H) + 

mmmm: (s) -1 -[4-^^-1- (3-t.°>j^^-;i/) -4-tw;s> 

JVT^ J 2 -b°D V i?ls±i)l<-ft- Y V)V 2MWM. «b-£rt)251) 

- 1 - (5 -^^>^J\y^-J]y- 2 -K'JS?;V) - 4 -pWH^U 
>©ffth t) fc##M04X^#£>*l3 4-7^^-4 1 - ( 3 - U ^ 

sum-. io% 

>H NMR (DMS0-d 6 ) d(ppm): 9.21 (1H, br s), 9.12 (1H, br s), 8.72 (1H, d, J = 
4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 (1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, 
dd, J= 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 
1.46 (3H, s). 

APCIMS (m/z): 329 (M + H) + 
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mmmiU: (S) - 1 -[ 1 - (5-:Tn^-2-t:>J 

4 - tf^ U y^T" 3. J ] T-fe - 2 - f D U > jj )]/■&=. h V )\y (^#J252) 

4-7^-4-^^;i/-l- (5 -7i-;i/-2 -b°u^;i/) t:^u^>©^ 

mm-. 6% 

'HNMR (CDC1 3 ) <5(ppm): 8.26 (2H, s), 4.78 (1H, d, J = 7.6 Hz), 3.95-3.40 (6H, 
m), 3.38 (2H, d, J = 1.1 Hz), 2.40-2.10 (2H, m), 1.65-1.51 (7H, m), 1.14 (3H, 
s). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 79 BrM + H) + 

HWJ 115 : (S) - l-[2-p<^;i/-l- (N-^^7-Uy) 

l- (4-7W7^ij;) - 2 2 -7d t^i/r* ><7>ft;bD ic# 
#09 106 fcfB^C^T^&tL^ 2 1 - (N-^f/l/7-'j;) -2- 

y°u\f)VT^> (267 mg, 1.50 imnol) £JSV\ HJfefliJ 105 hlUHfc bT^IB^t) 
(360 mg, 0.836 mmol) £#fc 0 
IfcJ*: 84% 

*H NMR (DMS0-d 6 ) £(ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 
Hz), 6.59 (1H, t = 7.3Hz), 6.56 (2H, s), 4.75 (1H, dd, J = 6.8, 4.3Hz), 3.66-3.32 
(7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

##^ijl : 2- (2-3rJ ^)VT$.y 

r|5|g©2 -^DD^y U > (1.03 g, 6.30 mmol) ©1 , 4 - (10 
mL) fc. MWtiJV^A (1.31 g, 9.48 mmol) J&ZF^ls >i?T ^ > (1.26 mL, 18.8 
mmol) £#D;U 7Bm&n$tig$JEU ^^>lz^\yy^T^> (2.52 mL, 37.7 mmol) 
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&m (1.79 g, 9.57 mmol) §«a B B J:bTffeo 
APGIMS (m/z):. 188 (M + H) + 

t-s^-f h^fflw hmm^^xmm^m^mzo 

2 : 2 - ( 2 - h7i^r:;i/7 ^ J ) ^ > 

W: 81% 

*H NMR (DMS0-d 6 ) tf(ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4 Hz), 7.19 (1H, 
br s), 3.28 (2H, dt, J = 5.9, 5.9 Hz), 2.78 (2H, t, J = 5.9 Hz). 

!l 3: 2 - (6-^DP-3-t:U W-JlsT 3. J ) ^)^T X > 

#%#!|4: 2- ( 2 -^ry^'J-^T-^y) ^;V7^ > 
W: 89% 

! H NMR (DMS0-d 6 ) (5(ppm): 8.30 (1H, s), 7.74 (1H, d, J = 5.4 Hz), 7.65-7.48 (3H, 
m), 7.30 (1H, dd, J = 7.8, 3.2 Hz) , 3.39 (2H, dt, J = 6.1, 6.1 Hz), 2.78 (2H, 
t, J = 6.1 Hz). 

5: 2 - (4-^UD-i-7^7 5^— jl/7 5. J ) ^ > 

###!|6:2- (6, h^^-4-^r7"V'J-;i/T^ y) x^V7^> 

W: 65% 

X H NMR (DMS0-d 6 ) (5(ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 
7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 
(2H, t, J = 6.2 Hz). 
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##$17:2- [2- (4-t°U^;i/) - 4 - *^V^ U -^7 $ ^ ]x^;i/7 5 > 

##{#18: 2- (4-^f;i/-2-^;iJJb7^) oz^l/T^ 
W: 89% 

APCIMS (m/z): 202 (M + H) + 

##$] 9:2- U;i/T^^) rc^KP* > 

APCIMS (m/z): 188 (M + H) + 

##00 10: 2- (l->fv^iJ;i/7^) 

W: 68% 

APCIMS (m/z): 188 (M + H) + 

##0311: 2- (2-^>^^T^';;i/T^y) 

JR*: 59% 

APCIMS (m/z): 194 (M + H) + 

##00 12: 2- [5- (N, N-^^WUXM-^) - 2 - £ U i^l/T S; 

##00 1 fclBtt £: HflU©^Scfc: «fc D 1 , 4 - >©-fU) D K U > 

V\ 2-^DP-5 - (N, N-^y^V7^XMr;v) \ZV.i»k.^?-\/> 
i?T^> (22 ^S) &fflV\ ^IBjb^tJ^ftfeo 
W: 69% 

*H NMR (DMS0-d 6 ) <? (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 

Hz), 7.51 (1H, m), 6.59 (1H, d, J = 8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 
6.3 Hz), 2.56 (6H, s), 1.45 (2H, br s). 
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APCIMS (m/z): 245 (M + H) + 

13 : ( 5 -*yT J - 2 - f U - 2 -^^;i/^°D tVV 

6-^nnr3^y-hiJjl/ (3.50g, 25.3mmol) © 1 , 4-^^-^rit>^M (10 
mL) fc N ^*U»>A (5.24 g, 37.9 mmol) Wl, 2 S - 2 
D71> (3.97 mL, 37.9 mmol) §JjPX.s 4Bm&D$tig$fcbfeo H^&M^^bT^ 
H ^^m^^fe#. ^Dfeffl^^b;i/^>T^U ^I3<b^-#J (4.03 g, 21.2 
mmol) §afi^ii:bTllfec 
84% 

APCIMS (m/z): 191 (M + H) + 

14 : 2 - (3 -^^y - 2 - tr U ^ y ) ^ y 

TUIS©2 DD- 3 ~->Ty (1.07 g, 7.73 mmol) ©1, 4-^^-^r 

1t->^ (20 mL) lz s mmtiV^A (1.60 g, 11.6 mmol) -JkXt=£J J — JVT 
^> (0.93 mL, 15.4 mmol) ££nx.s 7^in^«^bfeo SJ&M£yS1@^ 
§^'J*^7A^PYf^77-f-«U fUfB^tJ (1.20g, 7.36 mmol) 

W: 95% 

APCIMS (m/z): 164 (M + H) + 

#^!|15:4-[ (3-^>Ty-2-fc°U^;V) 7^ J ^^M^<^V)VTX > 
IR*: 81% 

APCIMS (m/z): 239 (M + H) + 

16 : 1 - (3 -^>7y - 2 - fc° U $W ^> 2 mBM. 
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(1) =£Jx.*; r )]/TK >CD^t>t) fcN-tert-^h^rS/*;i/2i?-;i/t:^i>> 
IK*: 88% 

FABMS (m/z): 289 (M + H) + 

(2) (1) "enbtitzfc&W (800 mg, 2.78 mmol) (D*$J— )]/ (20 mL) mWL 
lz s 4 mol/Li&lh7km-Wm^M&m (6.94 mL, 27.8 mmol) Sfln*^ Mt4.5 

mmmnhtzms Rfomzmm^ 1 - o— >Ty-2-h°u^;i/) t.^^^> 

2±MS£iM (822 mg, 3.15 mmol) £#fc 0 
APCIMS (m/z): 189 (M + H) + 

#%0!I17: 2-[ (3-^7^-2 -fUS^lO -N - *^)V7 K Sl^fr-N - 

mm 14 h mwuz utanBft^j*n&« 

APCIMS (m/z): 191 (M + H) + 

#%{?|J 18 : 2-^DD-N-[2- (5--bD-2-h"'Ji;;v7^) ^JV]T 

TfJ|g©2-(2-T^y3i9 : -;i/T^y)-5-^hDt:U^> (1.05g, 5.76 mmol) 
(DM.ih^^\y-> (20 mL) Mh'JxW^ (1.61 mL, 11.6 mmol) (DU^Wi 
fc N MTT^nD7-feWD'J h* (0.51 mL, 6.40 mmol) ^^PXs 

i&* : 57% 

APCIMS (m/z): 257 ( 35 C1M - H)~, 259 ( 37 C1M - H)" 
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##09 19: (R) -3- [N -tert- 7 Y )\,- 1 - (3-^7^-2 

-bU^;v) - 4 -tw; ^;v7^ y ] 7-fe^;v- 4 - ^-rv 'J ^>*M~ b 'J 

(1) rjaJE©2 -^nn- 3 -i/7; b°>j (2.00 g, 14.4 mmol) hi, A-V 
Jr%-y— 8 -T^f^t°D[4, 5]^#> (3.10 g, 21.6 mmol) &b°>J^> (20 mL) 

3^;i/ = 8/1-1/4) i3T»Mbs 8- (3-^7y-2-t'U^) -1, 

8 -Tif7;bn[4 3 SJ^'^V (1.30 g, 5.31 mmol) £f#fc Q #5>;ftfc 
b^<J^>M##: (1.30 g, 5.31 mmol) £:Pbh> (20 mL) fc$§#PU WtfSM (10 

mL) §hd^ ^at?2Kfisii#bfco mm&mmm&v, mamwbkm±hv-&& 

Afg'Sb *«E&$*EW5!icU 1- (3-^Ty-2-bU^;P) 
b^D^> (1.16 g, 5.77 mmol) £f#fc 0 
40% 

*H NMR (CDC1 3 ) (ppm): 8.38 (1H, dd, J = 4.8, 2.0 Hz), 7.83 (1H, dd, J = 7.7, 
2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, 
t, J = 5.9 Hz). 

(2) (1) -cmbMttti&m (984 mg, 4.89 mmol) fci^V^E-^A (3.77g, 
48.9mmol) )]/ (18mL) ^SB^U i~ h U t> A^7^ i£u b F U F (307 
mg, 4.89 mmol) £#nx.s lfiT'2«#bfe 0 jg$S&»fflg*U ff^tLfeB^ 
§7Kb^DD^;VAT-^rtbfe 0 f#£>tifc7kJS£ 2 mol/L -7kfHb± h U t> A7K?« 

U * ;i/>b 7A^DY^77^- (^/DD 4^>V A/}« A= 100/0-60/40 ; fflgk A 
I^DD*M : YlT>^-r7K = 10:l,v/v £$g^#$&U f#e>tifeW^^ 
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misfrTis^-TTkhmm®*? jv^mx., DSMbfc&©) ttiiu 4- 

T 5. y — 1 — ( 3 ~->^y - 2 -h° U t!^U^> (504 mg, 2.50 mmol) £f# 

o 

IK*: 51% 

! H NMR (CDC1 3 ) tf(ppm): 8.32 (1H, dd, J = 5.0, 2.0 Hz), 7.75 (1H, dd, J = 7.6, 
2.0 Hz), 6.72 (1H, dd, J = 7.6, 5.0 Hz), 4.42-4.24 ( 2H, m), 3.21-3.06 (2H, m), 
3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1.66-1.43 (2H, m). 
APCIMS (m/z): 203 (M + H) + 

(3) (2) nm^tifzlbSm (300 mg, 1.48 mmol) £^ hb h*P > (6mL)l3 
$§fl¥U 7K^Ts zfu^WeWL'Oitfl' (78 julL, 0.49 mmol) H1)U%.s ^©S^5B#p 
mmWLtcc hV^)\s7K> (68 jul, 0.49 mmol) mutt^ «£MJ±^£ 

^nY^77^f- (-\^i7->/ft^^;i/=60/40~0/100) ttilU 4- (N 

-^>^;i/^j-^r$/*;i/^;b^^;i/) r^y-i- (3—>7V-2-b°y ^;i/) 

tr^>;^> (150 mg, 0.43 mmol) £#7c 0 
iR*: 29% 

(4) (3) -Zftbtiitlb&fa (150 mg, 0.43 mmol) §fht|«D77> (3 mL) 
ttibs gMT?— jR»S^tert-^;i/ (103 mg, 0.47 mmol) SiniU g^T-3B§ 
Iffla^bfco ^e>fc4-^^;i/7^y^'J^> (5.0 mg, 0.04 mmol) 4 
BSM»#bfco »^MJ±g*bs i^MS^^'jTJm^AyDYF^ 
7^— (^i^>/M^^;i^90/10~70/30) ttllb 4- (N-^>^;i/^" 

7-2-b'iJ ^;i/) b^ U ^ > (139 mg, 0.31 mmol) £f#fc 0 
M: 72% 

X H NMR (CDC1 3 ) d(ppm): 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0 Hz), 7.35 (5H, s), 6.75 (1H, dd, J = 7.6, 4.8 Hz), 5.15 (2H, s), 4.44-4.38 
(3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1.92-1.55 (4H, m), 1.36 (9H, s). 
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APCIMS (m/z): 451 (M + H) + 

(5) (4) -£mt>tlfr4k*£rm (127 mg, 0.28 mmol) §x^y- ;v (1 mL) ty^ V 
tfD77> (2 mL) fcSSISU 1 0%^^OA-^m (12 mg, 50%^tR) 

?Ls TkmJsxmmmrFs mux 20 bfe Q astt-fe ^ -f b mu^xmms 
m^m**."?* h*&&abM£LT*mhito «^mbemsu mmo (100 mg) 

£f#fco #5>tlfeWt/ (100 mg) Sfht|fP77> (3 mL) i3«U (R) 
-4-*;i/A* ; E'f;i/f7 s ;iJ^> (44 mg, 0.34 mmol), 1- (3-^^^V7^y 
7Dh» -3-^^;V>b;V^^-f ^ (91 mg, 0.47 mmol), N — t F D dp 

fy^W h UT^— ;i/ (56 mg, 0.42 mmol) £M4h*^U> (2 mL) §#P;u 

^^77^- (^nn$M/^;- ;i/=99/l~95/5) TltMU (R) -3 
-{N-tert-y"b^->ti)V^—)]y- [1- (3-^7y-2-h'iJ^V) -4-t° 
^VitJl'] T^S 4 - A;W^;V^-7!; Ui^> (89 mg, 0.19 mmol) £ 

iRsfs: 68% 

'H NMR (CDC1 3 ) <5(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 5.0Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 
(4H, m), 3.08-2.99 (2H, m), 2.1-1.6 (4H, m), 1.48 and 1.45 (9H, s). 
APCIMS (m/z): 473 (M - H)" 

(6) bV7)V#umwm*.V0 (41 /zL, 0.29 mmol) §tK^U (5) frifc 
ih&Vl} (68 mg, 0.14 mmol) t\fVP> (23/zL, 0.29 mmol) ©t^fb^ ^ (1 

(23/zL) 2RFWLf;„ KJitm^K^mx., Mfc*?U>-vm 

(^^r-9->/^^^;V=90/10~60/40) tISU, (R) - 3 -{ N -tert- Zf Y * 

i - (3-^7y-2-fj^ji/) - 4-t:^u^;v]7*^ y }T-fe 
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^-4-f7^'J^>*M-f'J;P (21 mg, 0.05 mmol) 

i&sjs: 32% 

*H NMR (CDC1 3 ) d(ppm): 8.33 (1H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 
2.0Hz), 6.76 (1H, dd, J = 7.6, 4.8Hz), 5.33 (1H, brs), 4.8-4.3 (5H, m), 4.2-3.6 
(2H, m), 3.28 (2H, br s), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 (9H, s). 
APCIMS (m/z): 357 (M - C0(CH 3 ) 3 + H) + 

##^|J20:2 - (3—>rV-2-t:y^;i/) IP =• y ^ > 2ffiMtM 

(1) 7fJJK®2 -^nn- 3 -*/TJ tTU^> (1.12 g, 8.09 mmol) ©1, 4-^ 
*^>*f« (10 mL) mMtiVtA (1.12 g, 8.09 mmol) MN- (2-T 
^y;n^;i/) #;w^>^ tert-^;Vrc7>^;V (1.53 mL, 9.70 mmol) £in;^ 
6B$|»iftM^U ^^ilN- (2-7^;xfjl/) tert-^;i/ 
^X:7-;V (0.38 mL, 2.41 mmol) &jjnx. s 3.5«lISlfe. iftlB&s 
lM^'J^^>7J7A^n v b^77^f- "CilU 3-^77-2- (2-^ 

h^r^*;i/^-;i/^^ 7^^'j^> (1.51 g, 5.76 mmol) 

W: 71% 

APCIMS (m/z): 263 (M + H) + 

(2) (1) unbtlfelh'&VO (0.92 g, 3.51 mmol) CDWM^K (20 mL) mm 
t s 4 mol/l^k7km-WW^M&l$L (17.6 mL, 70.4 mmol) £jjn;u SyUT3B# 

mmnvtzo Kmm*mmh, mmit^m (0.83 g, 3.52 mmoi) %»& 0 

APCIMS (m/z): 163 (M + H) + 

###!|21: 3- (3 -->^y- 2 -b'U^VPT^y) 7nh>7^>. 2±g®^ 

(1) N- ^?-)i>) #;w^>ig tert-7^;v^^^;i/©^fo D t: 

20(1) ^^^bT3-^7 7 y-2- (3-7h^r^M-^7^ bVl/) 
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«: 96% 

APCIMS (m/z): 277 (M + H) + 
(2) 3-i/7y-2- ( 2 -7* 7^tf'J^> 

(Di%t) D ic: 3 - 2 - (3-7^ ^rS/*;i/^^;b7 ^ y rn wi/) 7^;h' 

US>>£MV\ ###120 (2) .^|5iafcbTlMSB^^§#feo 

##{#122 : 4 -T ^ y - 1 - (2 - f ^ U S> > 

rfjflg© 2-^DDb"7^> (824 /zL, 9.23 mmol) ©1, 4 (8 
mL){d s MAU^A (1-39 g, 10.1 mmol) J&XfWaib&fa 4 -tert-^;i/*;i/ 
^7^;^'J^> (1.68 g, 8.39 mmol) ^rin^-s 6 ^JP^JiSrEbfeo Sjft 

-i^^it^rS (10 mL) fc^|?bs SfiT4 mol/L 8Mbzfc*-l, 4-^tf-* 

(20 mL) ^DxT|Bj^Jg-t!l5^PM#bfco «fmbfc«gS*5a^ 
nfeJjgS*^^^— ^I/fc*»bfeo BioRad AG (&»ft#0 1 Jr>&misi?> 
T#ftU ?«£MfiE^ifebT, »g&fb-£8j (1.40 g, 7.85 mmol) £f#fco 
93% 

APCIMS (m/z): 179 (M + H) + 

2-^DnK7^>©fttoDfc N ^t5;\OArD7'J-;i/§ffiV\ ##$]22 
£ (sl^fc bT###|23#> P>&mm26<Dfij&to%ft1to 

##M23 : 4-t 7 ^ y- l - (2-Jpyu;v) twj$>> 

«: 52% 

APCIMS (m/z): 228 (M + H) + 

##W4:4-7^y-l- (2-^y^itU-;i/) t°^u^> 
42*: 72% 
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APCIMS (m/z): 229 (M + H) + 

##0025 : 1 - (l->fV*;U^) b°^U^> 

iR*: 50% 

APCIMS (m/z): 228 (M + H) + 

###!]26 : A-T*J- 1 - (5-^7y-2-t!'J^) fcWj^> 
IK^ : 54% 

APCIMS (m/z):203 (M + H) + 

###127: 2 -T^y ^2 -^;i/-N- ( 2 =3p1t U — ;p) 7n^7^> 
2-^nn^;WJ> (3.27 g, 20.0 mmol) fcs jKgbbU^A (4.15 g, 30.0 
mmol) 2-^7^-2-^^7D^> (3. 14 mL, 30.0 mmol) gflOX-s 

120 o CT63^»M^bfeo -fe^-f h*itai&^Ji:bTSJiS«i*53Bb}fc^ Mffi 
bs m tiit&m&i' U*7;V*7A7nTh^77^f- (Chromatorex(M 

istti) nh, :7^>u^t\ ^t>/^DD*M=3/i) fctiib mmz&to 

(2.77 g, 12.8 mmol) £t#fco 
J&sjS: 64% 

*H NMR (DMS0-d 6 ) tf(ppm): 8.41 (1H, s), 7.72 (1H, d, J = 7.8 Hz), 7.51-7.48 (2H, 
m), 7.43 (1H, t, J = 5.4 Hz), 7.30-7.24 (1H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 
(2H, br s), 1.07 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

OT©##$J28 S 29s 30s 33s 34s 35 fczo^T&2 -^nn^y dMJ-i; ><Di%t> 
*)lz s Mfo-pZ/^J ###J 27 £ mmfc bTlMIB-fb^^ftfco 

##$]31s 32s 36s 37(3-ov^Ttt6-^7Dn-n^y-b U;i/©-ft^Di-s 
-ra/N^^ KfcfflW ##f^J13 ^IwiatbT^fB-fb^rtJ^ftfeo 
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###J28 : 2 - T X J - 2 ^-JV- N - (2-^'J;i/) :Tn twr ^ > 
W: 20% 

*H NMR (DMS0-d 6 ) £(ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 
7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 6.86 (1H, d, J = 8.9 Hz), 6.79 (1H, t, 
J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

###129 : 2 -T ^ y-N- (1 — fV^^'J;v) - 2 g^l/rTn tVl/T ^ > 
i«: 56% 

'H NMR (DMSO-d 6 ) S(ppm): 8.28 (1H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 
7.68-7.44 (3H, m), 7.03 (1H, t, J = 5.8 Hz), 6.84 (1H, d, J = 6.9 Hz), 3.45 
(2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1.06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

0mimo : 2-^^y-2-^^-;i/-N- (4-^y;;i/) ywjir^y 

W: 35% 

*H NMR (DMSO-d 6 ) (5(ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 
Hz), 7.76 (1H, dd, J = 8.4, 1.3 Hz), 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 
(1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 
5.4 Hz), 3.20 (2H, br s), 3.13 (2H, d, J = 3.9 Hz), 1.10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

#^!|31 : -2-^;V-N- (2-b°^^^;i/) 7°u¥)\sT^y 

W£: 10% 

*H NMR (DMSO-d 6 ) d(ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, 
J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1.50 (2H, br 
s), 1.06 (6H, s). 
APCIMS (m/z): 167 (M + H) + 
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##$132 : 2 -7*^ J - 2 -^;i/~N- ( 5 b n - 2 - 1: U 

> 

l E NMR (DMS0-d 6 ) (ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J = 9.5 Hz, 
2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 (2H, s), 3.24 (3H, br s), 1.01 (6H, 
s). 

APCIMS (m/z): 211 (M + H) + 

##$133 : 2-T^J -2-^ N - ( 2 - h° U V))/) 7°V bVl/T * > 

iRsjS: 49% 

X H NMR (DMS0-d 6 ) <5(ppm): 7.89 (2H, dd, J = 5.1, 1.5 Hz), 7.30 (1H, ddd, J = 
8.2, 6.3, 1.5 Hz), 6.51 (2H, dd, J = 8.2, 1.1 Hz), 6.40 (1H, ddd, J = 6.3, 5.1, 
1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H) + 

##$134: 2 — T 5. y — 2 — y< 3-)]/ — N — (5-h <J 7)^u* ^JV- 2 - h° U V 
)]/) 7P tVVT^ > 
JRapS: 44% 

*H NMR (DMSO-d B ) S(ppm): 8.24 (1H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.8, 2.6 
Hz), 7.16 (1H, t, J = 6.1 Hz), 6.68 (1H, d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 
Hz), 1.45 (2H, br s), 1.02 (6H, s). 
APCIMS (m/z): 234 (M + H) + 

##$135: 2-T^-N- (3, 5-^DP-2-KU^) -2-*^;V7° 
W: 52% 

APCIMS (m/z): 234 ( 35 C1 35 C1M + H) + , 236 ( 35 C1 37 C1M + H)\ 238 ( 37 C1 37 C1M + H) + 



127 



WO 02/051836 



PCT/JP01/11578 



##01136: ( 5 -:fc;WVE>f )V- 2 - tf V *J)V) -2-*^)V7 

J H NMR (DMS0-d 6 ) 6 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.78 (1H, dd, J = 8.3, 2.3 
Hz), 6.88 (1H, m), 6.53 (1H, d, J = 8.3 Hz), 3.32 (2H, br s), 3.20 (2H, d, J 
= 6.0), 1.01 (6H, s). 
APCIMS (m/z): 209 (M + H) + 

##$137: 2-7^-N- (3-i/7y-2-f7^r;v) 
iR*: 83% 

m NMR (DMS0-d 6 ) 5 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 
3.37 (5H, m), 1.06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

##$138: [5- (N, N-ittf-JUTS. ^ *;i/si?r:;i/) - 2- 

(1) 6-^on-N, N-y^^-n?->7^ F 

iU|g©6 -^un-a^V^ (1.58 g, 10.0 mmol) ©THF (40 mL) iith'Ji 
fjI/7^> (2.09 mL, 15.0 mmol) N 50% (1.26 mL, 14.0 mmol) N 

i-^j\y-3 - [3- (N, N-^^^^r^y) ywjv'] H±i 
@tm (2.26 g, 11.0 mmol) %M?L, SM-C15KPHHft#bfco SJi&^fc^ D n*;i/A 

77^ - (^nn*M) fcTMMU 6-^dd-n, n-^^^;v-h^>t 
^ f* (1.33 g, 7.20 mmol) £f#fco 
72% 
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(2) 2 - ^DP^^i;>©ftbDC (1) tifc 6 -^nn-N, N- 
VtV-fls—Uf-lsTK Y (1.33 g, 7.20 mmol) #%f^J27^|!!Iftlfc Its *S 

We&tyQ (934 mg, 3.95 mmol) £#fco 
«: 55% 

*H NMR (CDC1 3 ) £(ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 
Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 (1H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 
Hz), 3.08 (6H, s), 1.84 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 237 (M + H) + 

###|J39 :2-T^y-N- (5-^DD-2-tU -2-X ?JI/7n t:;i/ 

2, 5-^^DPtf'J^> (1.48 g, 10.0 mmol) i:^^V7"Dh'MfJl/7^> 
(1.92 mL, 11.0mmol)s 1 , - 2 -^^vrp;^(3.14aL, 30.0mmol) 

170°CT5.5Bf^inM#bfeo M^rt^Mffi^bT»!j01 , 2 — VT 

=yy A — { Chromatorex( ^MMU ) NH N 7^^>'JS/7s ^ ^ -9- > J^^x. ^ = 2/1 ) 
ttiSU fiHafij^fe (163 mg, 0.819 mmol) £*§fc 0 
IR*: 8% 

J H NMR (CDC1 3 ) (5(ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 
Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 
Hz), 1.65 (2H, br s), 1.17 (6H, s). 
FABMS (m/z): 200 ( 35 C1M + H) + , 202 ( 37 C1M + H) + 

#%#!]40 : 2-7^^y-2-^^-;V-N- ( 2 - If U ^ $>— :7°D tVVT =• > 

2, 5-^DPKijy>0fti3Dt2-Ki;^^> (2.00 g, 10.2 mmol) %m 
V\ ##{#139 ^ HUIiSc: bT*Hf3{bl§rtJ (1.09 g, 3.34 mmol) £?#fco 
33% 

*H NMR (DMS0-d 6 ) £(ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 



129 



WO 02/051836 



PCT/JPOl/11578 



5.33 (1H, t, J = 5.9 Hz), 2.85 (2H, d, J = 5.9 Hz), 2.50 (2H, br s), 1.06 (6H, 
s). 

##$141: 2 — T 5. y — 2 -^;i/-N- (2-WJ;i/) 7nfJl/7^> 

(1) 2-^5 L /i/-2-^hn-N- (2-^7V'JJb) rntr;i/r^>©^ 
2-7Uf7^-;i' (5.00 g, 50.0mmolX 2-— hD7D/l> (4.45 g, 50.0 

mmolX hU h> B (0.500 mL) (15 mL) iz^bfe^ MM^T 

T 37%*;V T U > (3.75 mL, 50.0 mmol) SWTbfco -^©^^iD^M^Ts — Bft 

*i?-WS»^^=2/l-l/l) tilU mSBtfj-^tJ (7.31 g, 36.2 mmol) 

yfc o 

IR*: 72% 

X HNMR (CDC1 3 ) S(ppm): 7.09 (1H, d, J = 3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 
(1H, br s), 3.91 (2H, s), 1.65 (6H, s). 

(2) (l) -cw&tifc 2 -*?-)]/- 2 - - hn-N- (2-^v*>j;v) rrnhvi/ 

(2.00 g, 10.0 mmol) ^tliggg (20 mLX ;V (20 mL) fc$gfl¥U 

^S7?M#B (4.00 g, 61.5 mmol) §'J>bfojj^fe 0 HMJftTf— «fe«#bfc^s S 
Jfo» s T;i/:£ ST? 28%T>^E^:F7_k£Jnx^ ^DD*Mf 4HJfiiBb 

fc o*#Ul * UWMt v T?S£«&s U IMb^D ( 1 . 69 g, 9 . 83 mmol ) 

^e^m#:^bTf#feo 

«: 98% 

NMR (CDC1 3 ) (5(ppm): 7.41 (1H, m), 6.96 (1H, d, J = 3.8 Hz), 6.55 (1H, d, 
J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz), 1.01 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

"##09 42 : 2-7>$.S-2 -jrt^;i/-N- (1, 3, 4 -^7y7V-/b- 2 ->f 
2-T^y-l, 3, 4-f7^7^ (25.0 g, 248 mmol ) s 2--bD7n 
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>t> (23.0 mL, 258 mmolX h U h > B (2.00 mL) )V (20 mL) tz&ffi 

LfcgU WliiTt 37%^;i/TU y (20.0mL, 267 mmol) §?ST bfco. ^©3; 3; 

e»tifeia#:^^MYb7 > >^-e7A7jc^rt (200 mD. (lOO m L) iz 

$£JSPU 60°CT'Jl#b-3-Q^--^-^^ . ^>>-feS/-X (Org. Synth. ) s ^5^ s 
855 MfcfB«4©lilM^^oT#5)ti?»M$&-$^# (40.0 g) ^bl^^fec 

bfco 28%7-> ; e^7 7 7k^iax.. ^ n d^;vat: 4 liffibL ^Jf£$s 

7«^^^>^A^^m s mmvmmh&VQ (16.8 g, 97.7 mmol) £fi"feg!<f* 

^bT#feo 

IK*: 39% 

*H NMR (CDC1 3 ) (5(ppm): 8.36 (1H, s), 3.26 (2H, s), 1.20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

###U 43 : 2 -7^ y-N- ( 5 -1/7 J - 2 -^7 S J V }V) -2-^f/l/7Dt: 
( 1 ) 2-7*P€f7V"-/V- 5 h U 

HH¥9- 1 6 9 7 4 8lzmm(D^m^m^tl^ 2 -7 ^ J ^-7"J-JV- 5 -^j 
jl-tf - h (875 mg, 7.00 mmol) § 47%2k{bjk$m (14 mLX zfc (14 mL) Izm 
IU ^TTr^«7" h U £A (580 mg, 8.40 mmol) £zfc (7 mL) fc?gi¥bfc& 

©^^Tbfco i5irMS-e 5 #n§, ^ e> t: 5o°ct- 6 ^st^bfco Btmmzmm^?- 

^#bfe 0 W^Jl^^TjcMv-^^^^Atr-Hi^bfe^s ^Mg*bs mfBfls^r 
tJ (1.05 g, 5.56 mmol) V >^^g|#:^ btifeo 
W: 79% 

m NMR (DMS0-d 6 ) d(ppm): 8.57 (1H, s). 

(2) (1) ^ ioUtz 2 --7u^3-7^—))s- 5 h U;P (955 mg, 5.05 
mmoDs ^V7°DtVl/xf/l/7^> (1.80 mL, 10.1 mmol) £1, 4 
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(20 mL) fc$gfl¥U MTTl, 2-7^>'-2-^^;i/7'P^> (1.10 mL, 10.1 
mmol) § SPXs Mt— l&RJfc<* -^feo £€«£Sitfi\ ^ U * W# ^ A ^ n 

h^7-f- (^pn*JVAM^;- ;i/=10/l) tlll^ ^13^^(895^ 4.57 
mmol) <H#feo 
IK*: 90% 

*H NMR (CDC1 3 ) tf(ppm): 7.64 (1H, s), 3.15 (2H, s), 1.21 (6H, s). 
APCIMS (m/z): 197 (M + H) + 

#%{?|J44: 2-T^y-2-^5 L ;V-N- (4-7i-JV-2-^;>J;V) 7°D 

( 1 ) 38 ( 1 ) h|5l*i&7a&T J - A-7 I-J^f7y-;^ (13.8 g, 

50.0 mmol) 2-^^V-2--hD-N- (4-7irjV-2-f 7V*'JiV) 
- 2 -rTntVl'T^ > (6.21 g, 22.4 mmol) £f#7c 0 
45% 

41 NMR (DMS0-d 6 ) tf(ppm): 7.88-7.81 (3H, m), 7.40-7.34 (2H, m), 7.26 (1H, m), 
7.07 (1H, s), 3.91 (2H, d, J = 6.2 Hz), 1.61 (s, 6H). 

(2) 38 (2) h(5J1t^^^2-p<^;i/-2--hn-N- 

)V-2-^T"JV)V) - 2 -rntVl/T^ y (2.00 g, 7.22 mmol) £ DSiBlbl^ 

(827 mg, 3.35 mmol) £f#7c 0 
JCT: 46% 

X H NMR (DMS0-d 5 ) <5(ppm): 7.83 (2H, m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1H, 
s), 7.01 (1H, s), 3.18 (2H, d, J = 6.2 Hz), 1.02 (6H, s). 
APCIMS (m/z): 248 (M + H) + 

##M45: 2-rO-N- [5- (N, J XJl*-)V) -4- 

2-^TV i J)]s] - 2 -^WD hVl/T^ > 
(1) 2-^D^-5- (N, N-^^^/l/7^7M^;i/) -4-^^;V^T 
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2 -T-fe hT*^ K-4 -*?-)V?-T s 3— 5 ;i/^P U P (2.56 g, 

10.1 mmol) § THF (30 mL) fc$g«?U 2K#T*C 2 mol/L ^ >-THF & 

?S (20 mL, 40 mmol) ^^Tbfeo HmgT 30 ^«#bfef^ SJtS«fclSWA«l 

fcgU $g&%@*bfco a^^^St (30 mL\ P<^y-;i/ (10 mL) £in;L 30 # 

p^s in*WB«ETTjft#ufco M«*ais^ a^tTK^b^h i;^A7jc^^ip 

->A«tfets ?«§g*bfeo lit 47%JMb7k5RI£ (20 mL), 

y-^ (20 mL) &#Dx., fo#tTt?mffiWt± + V (723 mg, 10.5 mmol) &7f< (10 

mL) tgibfe*0§iTbfeo mumrsfrm, ^^iz6Q°cx^mmmnvrz 0 

@t^^;i/=4/l) TilU SfB-fbi^tJ (793 mg, 2.78 mmol) <H#fc 0 
mm: 28% 

X H NMR (CDC1 3 ) (5(ppm): 2.84 (6H, s), 2.67 (3H, s). 
(2) ##^!J43 (2) fcim^^r^2-^D^E-5- (N, N-^^t/T^y 
;i/) (719 mg, 2. 52 mmol) J; D *ftf S-fb-^tJ (706 mg, 

2.42 mmol) £?#tco 
96% 

*H NMR (CDC1 3 ) (5(ppm): 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H) + 

###|J46: - 2 -^;i/-N- (5-^^V-2-f 7V*'J/1/) rob 0 

(1) #%#!I38 (1) hmmtzJj&l? 2 - T S - 5 -^W7V- ;b (5.70 g, 
50.0 mmol) j;!]2-^^-N~ ( 5 2 U;i/) - 2 h D7° 

DtVPT^> (7.54 g, 35.1 mmol) £#£o 
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«: 70% 

'HNMR (CDC1 3 ) £(ppm): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 
1.62 (6H, s). 

(2) ##{#138 (2) £ mm^^ 2 — — N— (5-^^-2-^; 

U;i/) -2--hD7DW^> (2.00 g, 9.30 mmol) &*>mWMb&tiO (1.74 g, 
9.41 mmol) £?#fc 0 
J&¥: 100% 

X H NMR (CDC1 3 ) <5(ppm): 6.70 (1H, q, J = 1.4 Hz), 3.16 (2H, s), 2.26 (3H, s), 
1.18 (6H, s). 

APCIMS (m/z): 186 (M + H) + 

##$147 : 4-7^-4 3^71/- 1 - ( 2 - 1!^ S?— U ^ > 

( 1 ) a — n ^7^1^647639(3fB<is©4 -tert-y h^^>^;i/^-;VT^ y - 4 - 
^^;i/t°^U^> (856 mg, 4.00 mmol) ©1, 4 (16 mL) {3 N 
jKK^U^A (2.21 g, 16.0 mmol) ^2-^DDh7^> (0.764 mL, 8.00 mmol) 

x. s 4 a P H 1»?sm b o § * *c£*fr&s ?k £ m z. x 9 p p a 

^7^- (A^if>/fftx^/l/=l/l) tilU 4-tert-^>^>£;i^- 
y -4-p<^;i/- 1 - ( 2 -t°^^-;V) fcWJ ^>(1.04 g, 3.55 mmol) § 

W : 89 % 

*H NMR (CDC1 3 ) <5(ppm): 8.15 (1H, d, J = 1.4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 
Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.7, 
4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) 4-tert-^ h^r->7j;i/^;V7'^y-4-^^;i/- 1 - ( 2 - 1 0 ^ *>=.)!/) 
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£^1)^X1.04 g, 3.55 imol)0^^DDy^>g?| (50 mL) {c, ?K^Ts h V 
7)]y*uWn (50 mL) £«lbfco a6I^Wt2lWbfeo sra^m 
^UT^e>tbfe^%^^y-;i/t^U BioEad AG (^^) 1-X8^ ;t>3£t& 

^y-4-p<^;i/- 1- (2-t°^i^;i/) fc."^U^> (623 mg, 3.24 mmol) <H# 

fee 

91% 

m NMR (CDC1 3 ) d(ppm): 8.15 (1H, d, J = 1.6 Hz), 8.04 (1H, dd, J = 2.7, 1.6 
Hz), 7.79 (1H, d, J = 2.7 Hz), 3.66-3.63 (4H, m), 3.09 (2H, br s), 1.71-1.51 
(4H, m), 1.22 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%#iJ48 : 4-7-^y-4-^;V- 1- (2 -KV ^i?—)]/) h'^'J^> 

( 1 ) 3 — n ^^#H^647639i3fB«© 4 -tert-^ h ^>#;i^r:;i,T ^ y - 4 - 
p<^;i/t°^U^> (1.28 g, 6.0mmol) ©1, 4 -i^^ (25 mL) fc s #t 
It* >j >>A (4.15 g, 30.0 mmol) h 2 - ^DDf'J KV> (2.06 g, 18.0 mmol) £ 

1/1) tllllbs 4-tert-7>^^>*;i/^-;i/7'^y-4-^^;i/- 1 - (2- 
U ^ *j - ;v) y $; > ^Mjfr© 2-^nnf'j^> i:©^tJ (1. 97 g) 

APCIMS (m/z): 293 (M + H) + 

*H NMR (CDC1 3 ) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1H, t, J = 4.6 Hz), 4.98 
(1H, br s), 4.18 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.44 (2H, ddd, J = 13.5, 
10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H, s). 

(2) 4-tevt-^b^>ti)Vrs-jVT^J-4-^^)V- 1 - (2-t°U^- 

tr^u *J>h 2 -^nnt°D v><Dm^n (1.97 g) 0^^p^>ii 
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(10 mL) fc N *^Ts h'J7MnSi (10 mL) Sttlbfco ^^^l^imjST 
2^SS^bfco KJte***SSLT»6>nfcaiiE*^^>'— U BioRad AG 

ia.m&mmv'C4-7^;-4-*7-j\s- 1 - ( 2 - 1: u ^ tr^u 

^> (1.09 g, 5.68 mmol) £#fco 
W: 95% 

'H NMR (CDCI3) <5(ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 
3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 1.65-1.55 (2H, m), 1.52-1.43 (2H, m), 
1.36 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

##$]49 : J 1 - ( 4 - 1! U ^ V— )V) t?^U^> 

(1) 3 — D^^#ITO7639l3fH«4©4-tert-^h^^>b;i/^-;i,T^ y-4- 
^^;i/t:^U^> (1.28 g, 6.0 mmol) ©^hfcFn^>?grt (25 mL) 

T"C h U^9 L ;i/7'^> (2.78 mL, 20.0 mmol) h4, ^i?> (1.79 

g, 12.0 mmol) %M%s ifitl»lfeo HJS$t£lt?fif£. ^trlt^llSbTft 

&turgi^^> u *W7a^py b ^ ^ 4 - (-\^-y->/gffit^^;i/=3/i) 

-4-*^)]/W)V> (1.96 g, 6.00 mmol) £#7c Q 
X HNMR (CDC1 3 ) 5(ppm): 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, 
m), 3.36 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 
(2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 327 ( 35 C1M + H) + , 329 ( 37 C1M + H) + 

(2) 4-tert-^b^-^^;i/^-;i/T^y- 1- (6-^nn-4-K'MS?r 
;V) -4-^^;Vt°^U^>(1.96g, 6mmol)cD^^y-;W§rt (50mL) fc s 10% 
^^Z?t7A-Mm (1.00 g, 50%*37k) h3?m7>=E-b& (2.78 g, 60.0mmol) 

T4-7^-4-^^V-l - ( 4 - h° U 5. t.'^'>^> (1.75 g, 6.00 
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mmol) ^#feo 
JRap: 100% 

*H NMR (CDC1 3 ) S(ppm): 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 
(1H, dd, J = 6.5, 1.1 Hz), 4.48 (1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 
13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0. Hz), 1.60 (2H, ddd, J = 14.0, 10.3, 
4.3 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(3) 4-tert-y h^^^;p^-;i/T^y-4-p<^;i/- l - (4-tru^^- 

t!^U^> (1.75 g, 6.00 mmol) ®^^nn^>ii (10 mL) tc^ 2KJfc"r\ 
hij7MD« (10 mL) ^«bfcc MlS^*I^MST-3^HB5#bfco RJ&toL 
Zmffi^Tftbtifrmfe*^*;— ^fci»U BioRad AG (g&igftg) 1-X8^> 

y -4-^^;i/~ i - (4 -try tr^y^> (i.i5g, 6.00 mmol) 

100% 

*H NMR (CDCI3) <5(ppm): 8.57 (1H, d, J = 1.4 Hz), 8.16 (1H, d, J = 6.2 Hz), 6.51 
(1H, dd, J = 6.2, 1.4 Hz), 3.83-3.70 (2H, m), 3.68-3.55 (2H, m), 1.65-1.55 (2H, 
m), 1.55-1.45 (2H, m), 1.20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

#%#|J50 : 4-T5.; -4-*^)V- 1- (5-h y 7MD^ 2 - ^ y V 

j]/) tr^y^> 

( 1 ) 3-D v 7^fF647639fcfB«© 4 -tert- ^ h^^*^tol/7 ' y ; - 4 - 
p<^;Vt:^U^> (1.28 g, 6.0mmol) ©1, 4 (25 mL) fc N 
K*y<7A (4.15 g, 30.0 mmol) h2-?uv-5- h y 7;v^-n^^;vt° y 
(1.79 g, 18.0 mmol) ^Jnx.. lilllililfc, filSSIIiBi'CS^ltSjS 

f^s «i«[*«aibfco ^f&nfea^^y a^i/*7A7dv c-^ 
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?•)]/- 1 - (5-h'j7Mn^f;V-2-lf'J^V) f^U^> (1.64 g, 4.57 
mmol) £#fc 0 

*H NMR (CDC1 3 ) d(ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 
Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 (1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 
4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 10.0, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 360 (M + H) + 

(2) 4-tert-7>^^>*;i/^— JITS. J -4-^;V- 1 - (5-h'j7M 
n^5 L ;V-2-fc.°U^;i/) fcWJS>> (1.64 g, 4.57 mmol) (DPt7UU*&>mWl 

(10 mL) £ N tR^Ts hVyJV^rtimm (10 mL) £«b7~o M^^m^JKT 

3u#p B TO#bfeo fcmm%mMvxmt>tifemm%^<? Mzmm^ BioRadAG 
i^mmm) i-i84^>^iy^>^m^xmm^Tj\ytiom^Lfc 0 Ba^m^ 

M^s ^llbt4-7V-4-^fjl/-l- (5-f'j7Mu^^i/- 
2-trU:^;i/) t.°^U^> (1.15 g, 4.44 mmol) §t#feo 
74% 

! H NMR (CDC1 3 ) <5(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 
Hz), 6.64 (1H, d, J = 9.2 Hz), 3.80-3.58 (4H, m), 1.67-1.55 (2H, m), 1.55-1.45 
(2H, m), 1.34 (2H, br s), 1.20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

WT©#^'J51 S S2lz&uxi±, 2 -^ud- 5 - h U ^;v^-n^^;vt°U 

#%f^!]5i : 4-^^ y - 1 - ( 5 -^dd- 2 -try pjv) -4-^^;i/t^y^ 

> 

JR*: 23% 

*H NMR (DMS0-d 6 ) tf(ppm): 8.09 (1H, d, J = 2.7 Hz), 7.39 (1H, dd, J = 9.2, 2.7 
Hz), 6.60 (1H, d, J = 9.2 Hz), 3.65-3.45 (4H, m), 1.80-1.50 (4H, m), 1.19 (3H, 

138 



WO 02/051836 



PCT/JPOl/11578 



s). 

APCIMS (m/z): 226 ( 35 C1M + H) + , 228 ( 37 C1M + H) + 

###!j52 : A-7X; 1- (2-f>J^;i/) b^U^> 
iUm: 53% 

'HNMR (DMS0-d 6 ) <5( PP m): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, 
J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J = 8.6 Hz), 6.56 (1H, ddd, J = 7.3, 4.9, 
0.8 Hz), 3.64-3.51 (4H, m), 1.70-1.50 (4H, m), 1.49 (2H, br s), 1.19 (3H, s). 
APCIMS (m/z): 192 (M + H) + 

#%#!|53 : J -4 1 - ( 5 - 7 i =-)V- 2 - b V b^U 

( 1 ) a — D y/ 1^647639 fctBis© 4 -tert-:/ h ^ j _ 4 _ 

^^;i/b°^U^> (1.71 g, 8.00 mmol) ©1, 4 - S^^r (30 mL) fc N 
j^fcU^A (11.1 g, 80.0mmol) b2, 5-S^D^bU^> (9.48 g, 40. 0 mmol) 

1/1) «U 1- (5 -yn^- 2 -fiJ^V) -4-tert-^h^^^;i/^- 
;i/7-^ y-4-^^;i/b^U^> (2.79 g, 7.59 mmol) £f#fco 
W: 94% 

*H NMR (CDC1 3 ) <S( PP m): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 
Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 (1H, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 
4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s). 
APCIMS (m/z): 370 ( 79 BrM + H) + , 372 ( 81 BrM + H) + 

(2) TJldtymm^Tf, WtW^SStrA (13.4 mg, 0.060 mmol) N i?^— ±)V • 
$-7 - • *r$tiJ]/ • Vit^^-f — (J.Am. Chem. Soc.) N 121^ 9550M 

(1999^) ^fH«6©^-tert-7^;i'^l-;i/ h E7x~M^7^ > (36.0 mg, 0.12 
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mmol) s 7i-^n>S (1.10 g, 9.0mmol) N y vikti U ^ A (1.04g, 18.0mmol) 
tl- ( 5 -/Dt- 2 - tTU -4-tert-^h^->^;i/^-;i/T^y-4 
-p<^;]/t:^U^> (1.92 g, 5.19 mmol) ®^'#Jfc s THF (6 mL) ^iO^Ts M 
Itl»#bfeo SJfc^£i*3®&s ^trt^vl^bfeo t#^tifea^^U*^> 
i7A^DY^77^f- [Chromatrex (Silj^tO NH S 7 i>^> U J/7s 
^^It^^lvO^y— ;p = 9/l] tiSU 4-tert-^h^^^;V^^;i/T^ 
y-4-^^;i/-l- (5-7 3z-;v-2-b°'J^;^) h°^U^> (1.86 g> 5.07 
mmol) £#7c 0 
98% 

'H NMR (CDC1 3 > <5(ppm): 8.43 (1H, d, J = 2.4 Hz), 7.71 (1H, dd, J = 8.6, 2.4 
Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.6 Hz), 4.44 (1H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8, 3.0 Hz), 2.09 (2H, d, J = 14.0 Hz), 1.68 
(2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 (9H, s), 1.41 (3H, s). 
APGIMS (m/z): 368 (M + H) + 
(3) 4-tert-^h^^*;V^-;i/T^y-4-^^-;i/- 1 - (5-y^=.Jl^- 
2-t.°U^;b) (1.86 g, 5.07 mmol )^7on^>ii (10 mL) 

iz s 7k&T. f'J7mdw (io mL) zmnvtzo fcmm%mu&x*3mffim& 
vfco Bzmm%mmisT^t>tifcnm%^& ; —Mzmm^ BioRad ag mmmm) 

illt4-7^-4-^f-ji/-l- ( 5 -y^-)]y- 2 -tr u tr^'j^ 

> (1.25 g, 4.69 mmol) £f#fe 0 , 
Jfc*: 93% 

J H NMR (CDC1 3 ) d(ppm): 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 
Hz), 7.51 (2H, d, J = 7.3 Hz), 7.41 (2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H, m), 
6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, br 
s), 1.20 (3H, s). 
APCIMS (m/z): 268 (M + H) + 
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###154 : 4-7$y-l - (5 -*/t;-2 -tru^;i/) -4-^;i/t:^u^ 

(1) r;i/rf>#HirK rM:FD77> (200 mL) >? A 
(1.0 mol/L THF^M, 100 mL, 100 mmol) §iJDx.s 2k#TT! 1 4 - f 

F> (11.1 mL, 60.0 mmol) CDTHF^rt (100 mL) % 3 O^iTLt^ MW€ 

^AzMg^resmu ttM^^^^A-e^^^ Mibfco ft^tifca^a 

S^'JA^7A^D7 by7 7^-t-igb, l -^>^;i/-4-^^;v-4 

-t FDJr^>f^U^> (12.8 g, 58.4 mmol) &f#7c 0 
IRJ*: 94% 

X H NMR (CDC1 3 ) d(ppm): 7.32-7.22 (5H, m), 3.52 (2H, s), 2.62 (2H, ddd, J = 11.9, 
4.1, 4.1 Hz), 2.33 (2H, ddd, J = 11.3, 3.2, 3.2 Hz), 1.64 (2H, ddd, J = 12.4, 
4.33, 4.33 Hz), 1.60-1.40 (2H, m), 1.49 (2H, q, J = 7.6 Hz), 0.91 (3H, t, J 
= 7.6 Hz). 

APCIMS (m/z): 220 (M + H) + 

(2) 1 -^>^;i/-4-rc^;i/-4-t FDJr^tX)J^> (12.8 g, 58.4 mmol) 
©r-fc hn h U;H§rt(70mL) t s ^TTF*3?U^3 0 o CWTt§^t s «(60.0 
mL) Sl^mSTbts ifitlWlfco S^^7jC7jcf^^s tfJflb 

^ s &5 0 %7kiHb# u p atK^« p h i o fcsig5 br ^ d d 4vi/A-<? 3 la^m 

- 1 -^>^;i/-4-^^-;i.t:^U^> (14.3 g, 54.9 mmol) §t#fe 0 
W: 94% 

*H NMR (CDC1 3 ) (5(ppm): 7.40-7.20 (5H, m), 5.00 (1H, brs) , 3.49 (2H, s), 2.63 
(2H, m), 2.20-1.90 (4H, m), 1.97 (3H, s), 1.81 (2H, q, J = 7.6 Hz), 1.58 (2H, 
ddd, J = 14.6, 10.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 
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(3) 4 y - 1 -^>^;v-4-m^-;i/t. 0 ^U^> (14.3 g, 54.9 
mmol) £6 mol/L ffigt (200mL) t^LT, H^tl§3 B^DillbtM^ 

-e^pfts 5 o %7jcit<b± r v £ Azk$g$j£-e p h i 2 tmsgp it^dd^1/At*3 

1 -^>^;i/-4-^^;i/t.°^U^> (10.3 g, 47. E mmol) £#fc 0 
W: 94% 

*H NMR (CDC1 3 ) 6(pvm): 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 
4.3,' 4.3 Hz), 2.32 (2H, ddd, J = 11.3, 11.3, 2.7 Hz), 1.60 (2H, ddd, J = 14.0, 
9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1.17 (2H, br s), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 219 (M + H) + 

(4) 4-r^y- 1 -^>^;v-4-^^;vt:^ , ;^> (10. 3 g, 47.2 mmol) co 

/7DD*«i (200 mL) ic s iKtftTs ^-tert-^;i/^*— si?*— h (13.0mL, 
56.6 mmol) £#nx.T, Sfitlil^bfeo f#£>*Lfc£gg^> U £ 

^7A^D7 h^^^-f — TliMbTs 1 4 -tert-y h=>r^:t> 

;V^-;VT^^-4-^^;VtT^U^> (13.8 g, 43.3 mmol) £f#fe 0 
iR^: 94% 

*H NMR (CDC1 3 ) S(ppm): 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 
2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 2.00-1.90 (2H, m), 1.71 (2H, q, J = 7.5 
Hz), 1.55-1.45 (2H, m), 1.43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 319 (M + H) + 

( 5 ) 1 - ^ > - 4 -tert- f Y £ jv^-jvt ^ > - 4 - <J 
> (13.8 g, 43.3 mmol) CD^y— (90 mL) fc s 1 O %;^^>>A-|*fft 

(2.0 g, 50%^tK) ££[]x.Ts m^rtl^^ffiTTTK^abfeo 2 0Wlf N 
)H!l4a»L, «§MJ±^*bT 4 -tert-:/ h ^>£;i^-;i/T ^ J - 4 -re 
^;i/h°^';^> (5.75 g, 25.2 mmol) 
94% 

X H NMR (CDC1 3 ) S(ppm): 4.30 (1H, br s), 2.95-2.75 (4H, m), 1.94 (2H, d, J = 
13.2 Hz), 1.72 (2H, q, J = 7.4 Hz), 1.60-1.40 (2H, m), 1.43 (9H, s), 0.82 (3H, 
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t, J = 7-A Hz). 

APCIMS (m/z): 229 (M + H) + 

(6) 4-tert-y h^r^*;i/^-;i/T^y-4-^5 : -;i/b 0 ^i;^> (912 mg, 4.00 
mmol) ©1, 4 -SWM^** (20 mL) fc, j&gfc&U^A (2.21 g, 16.0 mmol) 
il2-^PP-5-WK'J^> (1.11 g, 8.00 mmol) £inx.s l^JU^M^b 

YiH b fee # ^'J»*7A^DYb^77^ -T^M U 4 - tert 

-^h^^^;i/^f— y- 1 - ( 5 -1st; - 2 -tr V -4 

^';^>(970 mg, 2.93 mmol) £f#fc 0 
J&^s : 50 % 

X H NMR (CDC1 3 ) (5(ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 
Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 (1H, br s), 4.09 (2H, ddd, J = 13.8, 3.5, 
3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1.76 (2H, q, J = 7.6 Hz), 1.54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 
0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) 4 -tert-7>^#;i^-;i/T^ J - 1 - ( 5 -i/TJ - 2 - U 
-4-^^;i/t!^U^> (970 mg, 2.93 mmol) CD 1 , 4-^^"^rit>^ (5 mL) 
fc N *K#?T\ 4 mol/LffitfttklR- 1 , 4 -2>:fr3^>$S*S (20 mL) ^«bTs g 

sa-e i h# m»# b & o sj^&a$g b t# e> nfc^s* ^ * y -jv izmm bs BioRad 

lMilbt4-7^-l - (5-^>^y-2-h°'J^;i/) -4- 
J.^f^U (487 mg, 2.12 mmol) £t#fc 0 
W: 72% 

*H NMR (CDC1 3 ) <5(ppm): 8.38 (1H, d,"j=2.2 Hz), 7.56 (1H, dd, J = 9.2, 2.2 Hz), 
6.60 (1H, d, J= 9.2 Hz), 3.98 (2H, ddd, J= 13.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, 
J = 13.5, 10.0, 3.5 Hz), 1.65-1.50 (4H, m), 1.44 (2H, q, J = 7.4 Hz), 1.26 (2H, 
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br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

###155 : 4 -5*5 J - 1 - (5— >^y-2-fcr>;^;i/) -4-7i-JI/f^iJ 

(1) HI«fF01/07050 (W001/07050) fcfB«iCD 4 -tert- ^ b ^-->^;l/^-;i/T 
^y-4-7oi-;i/fc:^U^> (l.llg, 4.0mmol) CD 1 , 4 -S^^rit >?§M (16 
mL) fc N A (2.21 g, 16.0 mmol) t 2 p p - 5 -1/7 J tf U $>> 
(1.11 g, 8.00 mmol) £2)Q;L, 3H^»S^Lfco Mji&$t£^3;T»^^ tK 

»A7A^D7^77^f --efflMMbs 4 -tert- :/ h *i/±in,7$-)],7 =• 
7 - 1 - (5-^>7y-2-^'J^) -4-7in;i/^iJi?>^jfe©2- 
&ur2-5—$/7S\ZW><DWi&QB (1.90 g) £#fc 0 

J H NMR (CDC1 3 ) tf(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.61 (1H, dd, J = 9.2, 2.2 
Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, J = 9.2 Hz), 4.95 (1H, br s), 4.28 (2H, 
d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11.6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H, s). 

APCIMS (m/z): 379 (M + H) + 

(2) 4 -tert- y h^XDbtf—JVT $ J- 1 - ( 5 -*/7 J - 2 - bf U $7;i/) 
-4-7x-;i/fAijj;>h2-^Dn-5-^7yb , U^>©^tl (1.90 g) 
CDl, 4-P*3rV>mm (5 mL) fc s 2R*frT\ 4 mol/Li^bTK^- 1 , 4 
^>^M (20 mL) §«LTs SltlHWlfeo SJ®*£*«UT»£>*l 
feiMx^y-;VfcigU BioRad AG (3«j$|g) 1-X8^>2^l^>£;&n2. 

T«Sft*T;i/*Utefcbfco «*£&Ma&bfco #e>tifcas*^> 

iJ*y;i/A7A^P7h^7 7-f--CSIIfiU 4-T^y-l- (5-^>77-2 
-t!U^;i/) -4 -^^-;Vt°^'Ji>> (647 mg, 2.33 mmol) Sfffco 
58% 
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*H NMR (CDCI3) <y(ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 9.5, 2.2. 
Hz), 7.45 (2H, m), 7.36 (2H, m), 7.25 (1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 
(2H, ddd, J = 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
(2H, ddd, J = 13.5, 9.5, 4.1 Hz), 1.80 (2H, d, J = 13.5 Hz), 1.53 (2H, br s). 
APCIMS (m/z): 279 (M + H) + 

#%$]56 : (5-^ h^AM-;i/-2-KiJ^l/) -2-* 

6 -^PD-r3^>Ig^^;V (3.42 g, 20.0 mmol) ©2-7°D7iy— jv (20 mL) 
i&SfcSM V7D bVPrc^;i/T^ > (4.18 mL, 24.0 mmol). 1, 2-i^T^y-2 
-^^l/7"D/^ (3.14 mL, 30.0 mmol) §JO^s 80°CT'48^^n^#bfe o S 

ftfe^St* U * ^f;i/^3 7A^D7h^77^ - (Chromatorex( ) NH. 7 

tti/vs/Ys ^*y->/mm^m=5/i) ctisu mia-fb^ (2.31 g, 10.3 

mmol) £f#fc 0 
52% 

*H NMR (CDCI3) S(ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 
Hz), 6.40 (1H, d, J = 8.9 Hz), 5.53 (1H, t, J = 5.9 Hz), 3.86 (3H, s), 3.27 
(2H, d, J = 5.9 Hz), 1.30 "(2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

##$157: 2 -7^ J - 2 -^;i/-N- ( 5 2 - K U ^;V) 7"D tf )V 

2, 5 -^^nnt:u^>cD^t)D fc: 2 -7*n^- 5 -*^;i/t:ys>> (1.72 g, 
10.0 mmol) ##0!ll3i:^fc: bTSIf^fb^ (678 mg, 3.78 mmol) 

IR*: 38% 
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J H NMR (CDClj) d(ppm): 7.88 (1H, d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 
Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 
Hz), 2.16 (3H, s), 1.40 (2H, br s), 1.17 (6H, s). 
APCIMS (m/z): 180 (M + H) + 

##$158: ( 5 — f V7n tr;i/- 2 -f u $W -2-^^;i/r 

(1) 2 - (6-^DD-3-tru^) -2-/n;v-;i/ 

6-^nn-3f>gy^ (1.72 g, 10.0 mmol) ©THF (30 mL) $g$£fc:-30 o C 
T3 mol/L mh^^-^^^i/^K-mmWi (7.33 mL, 22.0 mmol) §jjp^ s 0°C 

U t ^ ^> tife^i* 'J 7 A ^ d y h ^7 7 - (^nn$ji/ 

A/^^y-;v=40/i) fciTftMU 2- (6-^DD-3-tru^;i/) - 2 - rn 

7\V— ;i/ (1.71 g, 10.0 mmol) £#fc 0 

X H NMR (CDC1 3 ) S(ppm): 8.49 (1H, d, J = 2.6 Hz), 7.79 (1H, dd, J = 8.4, 2.6 
Hz), 7.29 (1H, d, J = 8.4 Hz), 1.60 (6H, s). 
APCIMS (m/z): 172 (M + H) + 

(2) 2-T^y-N- (5--f V7D^- ;i/-2-b°';^;i/) -2-^^Jl/7n 

(1) -£f#£>rifc2- (6-^nn-3-fij^v) -2-rn;iy-;i/ (1.71 g, 
10.0 mmol) fcl, -2-^^-)Vy°u^> (5.14 mL, 50.0 mmol) 

140°C7?72l^ffliP*Wl«Ebfco SJte**«e««ms ^nn^x 2mol/L7k 

«^^^<7A*cie««s ««i*«E©*bT^e>tLfcaat*^ u 

nYf^77^f- (Chromatorex(^tif^ifl) NH S :7^>'J->7\ tt 
IIU 2-T^^-N- (5-^V7P^;i/-2-t'J^) -2-^^1/7 
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DhVV7^> (102 mg, 0.456 mmol) Sfffco 
JR*: 5% 

*H NMR (CDClj) <y(ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.8, 2.3 
Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 (1H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, 
J = 6.5 Hz), 3.07 (3H, s), 1.48 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 206 (M + H) + 
(3) (2) Tl#fefife2-T^y-N- (5 V/D^-JV- 2 -tTUS?;i/) - 
2 -*^)]/yxi\Z))/TA > (102 mg, 0.456 mmol) (D*$J— )]/ (4 mL) ^Jc^ 
IfTV^E-^A (631 mg, 10.0 mmol), 10% n^V^K-mM (36 mg, 50%^zK) 

^^y-;v^MJ±^*bfco mt>tifemmzi?s7uuM?>, 2 mol/L TklHb^h 

^^AT^i^ «£Mffig*bT*M34hl^ (74 mg, 0.357 mmol) 
71% 

*H NMR (CDC1 3 ) <5(ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 
Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 (1H, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 
Hz), 2.83-2.73 (1H, m), 1.94 (2H, br s), 1.20 (6H, d, J = 7.0 Hz), 1.18 (6H, 
s). 

APCIMS (m/z): 208 (M + H) + 



59 : N-( 2 3u=f-)V)— 2 -*J*cW ytUV^^^ H 

N— ( 2 -7^ J 7b;w^ >lt tert-^;vaz^^;v (770 mL, 4.85 

mmol) tb V^JIT^Z/ (811 mL, 5.82 mmol) (DyDU^l/A (15 mL) 
SBf 2 -3V ^ritU >*;V^"-;v^D >J F (1.03 g, 5.34 mmol) ©yDD^M 
(5mL) ^»x.fco MftT! 2 HtPMMJm ^JS^tK^ izkig"?^^ 

^^nn*M (18 mL) temm&s F'J7Wn|| (18 mL) £2JD;U 
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(867 mg, 4.01 mmol) SjUWItlt^fe. 
Ifc*: 83% 

APCIMS (m/z): 217 (M + H) + 

-;p/7 p ij K 59 tmUte UT#f^J 60 frb&mM 62 ®^tJ^f# 

#%0!|6O: N- (2-7^;x^;i/) - 2 -7^ >^^^1t^ K 

mm-, femob 

APCIMS (m/z): 155 (M + H) + 

##00 61: N- (2-7^x^/1/) ^>X7^ F 
M: ^Sl39 

APCIMS (m/z): 165 (M + H) + 

##$]62: N- (2-T^J^3-)\s) ^>-b? >^;V^>T ^ K 
APCIMS (m/z): 201 (M + H) + 

d U F 7> s 59 bt##W 63 ipb&mm 65 ©fti§rtj£f#fco 

##$163 : - i-^W>f;i/i;^'jy> 

APCIMS (m/z): 205 (M + H) + 
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###!J64: 4-7^-l--3^y^;i/^U^> 
APGIMS (m/z): 206 (M + H) + 

APCIMS (m/z): 241 (M + H) + 

66 : 2 — 7* ^ y — N— [5 - (N, N-^^^7^y^/l/^/l/) - 2 - h° 

( 1 ) SPf^ffF 98/40332 (W098/40332) fBSfc© 2-^DDhTU^>-5 
MD'JF (1.00 g, 4.72 mmol) hbFD77> (10 mL) fcWPbs hU^ 

(657 /ulI) > (468 /zL, 5.19 mmol) £#DX.s 

-5- (N, N-^^W^^M-JI/) t° U ^ > (1.04 g, fem&)) *t#feo 

(2) (1) -em^fltcik&m (900 mg, 4.09mmol) ©1, 4 (4 
mL) i3 s R8*iji)ix (565 mg, 4.09 mmol), 1, 2-^7^-2-^^7n 

(643 mL, 6.13 mmol) £;&D>t N ^S^fcTs 4.5 l£IWBt#Lfco M«£«l± 
iS3®U iftM$j£l s 4-^^-^it>(80 mL) s ^^^-;V(30 inDf^U #$> 
;ftfc^$E£MjE^* b, is V % tf)i> % ? A i? n ^ h^v^^f — 

(Chromatorex(^lS^) NH s W&t^JW* & S — = 24/1)7! 

lib ^fB{b^r#)(625 mg, 2.39 mmol) ^^-felHf*^ Itffco 
JR*: 56 % 

*H NMR (DMS0-d 6 ) d(ppm) : 8.23 (1H, d, J = 2.3 Hz), 7.58 (1H, dd, J = 8.9, 2.3 
Hz), 7.35 (1H, br s), 6.68 (1H, d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 
(6H, s), 1.02 (6H, s). 
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APCIMS (m/z): 273 (M + H) + 

###0 67: 2 —T ^ J — 2 -*^)l~N- [5- (fcWj *J J -2- 
IRs^ : 65% 

APCIMS (m/z): 313 (M + H) + 

68 : 2-T^y-2-p<^;i/-N- [5 - (1, 2, 3, h'D 

^v^; u>-2--f;i/^*-;i/) -2-h'U^;i/] 7W)vt^> 

^mme6izmmhmm<D^mzx\)^^^jvT5.>co^t>y)^i , 2, 3, 4- 

X H NMR (DMS0-d 6 ) 5 (ppm) : 8.31 (1H, d, J = 2.3 Hz), 7.64 (1H, d, J = 8.9, 2.3 
Hz), 7.52 (1H, br s), 7.11-7.14 (4H, m), 6.69 (1H, d, J = 8.9 Hz), 6.42 (1H, 
br s), 4.13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1.01 (6H, 
s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

###!)69-l : 2-T^y-2-^;i/-N- ( 5 -=E)]/*V J 2 - f 

###iJ69-2: 2 -T^y-2-^^Jl-N- [5- (1, 3—5 L 7V r, JJ ? >-3-^ 

- 2 - 1. U 7d tvi^T ^ > 
( 1 )HPH#fF 98/4033213®© 2 - £ D n f U ^ > - 5 p i; j* (254 

mg, 1.20 mmol)©^ ht FD75> (5 mL) !«y$fc:^E;i^ U >(1.44 mmol)^ 
1, 3 -=3-T^J U i^Xl.44 mmol) t F'Jxfjl/7^> (167/^1,, 1.20 mmol) m\\ 
2.5^a#bfcoH^^^»SllU#5>nfeaSfc:^DD^;i/A (9.6 mL) 
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t*"'JXf l/>^M-il/^n U K (2-3 mmol/g, 276 mg) s *° U bf fc° 'j V > 
(264 mg) £iD;U Ht-«#lfeo ^^g^bfeo 
(2) #e>tLfcaSK 1 , 4-^^"^it> (4.8 mL) hi, 2-^T^-2-;* 
^P/n;^ (101/zL, 1.0 mmol) „ ^@t*U^A (164 mg, 1.2 mmol) ^Jpx. s 
100°CT»2 BBBJD^aff'bfco M^t^DD^l/A (2.4 mL) 
(2.4eL) £in;U ^SMbfeo »^Sbs W6tlfc^St^Dn*;i/A (3.6mL) 
h*$J— )\s (3.6 mL) £Jn?U mm&s ^JKM'J^^V> (1-2 mmol/g, 465 
mg) ^ii, 2fjftHt#U ^nn*M (2.4 mL) Ti$fc#bfco 

2 -r^ y - 2 -p<^;i/-N- (5-^E;i/^';y^;i/^-;i/-2-t°';^;i/) rn 

iR^s : 76% 

! H NMR (CDC1 3 ) (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd, J = 8.9, 2.3 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 (1H, br t, J = 5.3 Hz), 3.75 (4H, t, J = 
4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 
1.19 (6H, s). 

2-T$S-2 -p<5f-;i/-N- [5- (1, 3-f7V'J^>-3 — f jl^jl^-jv) 
- 2 - f 'J TUHJ)/T^> 
J&m : 44% 

J H NMR (CDC1 3 ) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 
Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 (1H, br s), 4.42 (2H, s), 3.61 (2H, t, J 
= 6.3 Hz), 3.30 (2H, d, J =' 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1.92 (2H, br 
s), 1.19 (6H, s). 

##$170: 2-~r^J - 2 -^;i/-N- [5- (N-^^-O-^^Vt h*D 

HP»fF 98/40332 (W098/40332) 13*© 2 - ^ cr D f V ¥>- 5 -yUV^ -;i/^7 
DUF (254 mg, 1.20 mmol)©^ h fc K D 7 ? > (5 mL) MWffl.teN-* 3^1/- O 
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-pWl/h FD^;i/7^>-Iii (140mg, 1.44mmol) t hV^JlT^y (334 

Mi, 2.4o mmoi) §jpxs sfif*isji#bfeo Ejfcm&va&mmhs n^ntzm 

^r1t>/M£:n^;v = 5/l) fcTltS^U 2-^DD-5 - (N-^^V-O-^ 

;vtFn^>7^) ;i/tr>; ^> (I77mg) ^t#feo 

1, 4-^^-^rit> (4mL) * s ±faT**§ £> tlfz fc° U ^ (175 mg, 0.740 
imnol) £1, 2-^7^-2-^5 L /l/7D/'!> (133/zL, 1.26 mmolK U 
(152mg, l.lOmmol) £Jp;U 100°CT 16 ^ii#bfeo SJJfrSl§rfj£M?fl U 

;i/A~^nn*;vA/^^y-;v = 93/7) TlfMU *Hf3-fb£rtJ (166 mg) £t#fc 0 
MM: 78% 

J H NMR (CDC1 3 ) 5(ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 
Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, br t, J = 5.6 Hz), 3.79 (3H, s), 3.33 
(2H, d, J = 5.9 Hz), 2.79 (3H, s), 2.20 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

##$1 71 : 2 —7*5. J — N— [5- (N -i/? P 7"P tVV- N ^JVT ^ ^ XJV 

###U70 tmmo^miz^ 2-^pp-5- (N-^^D7Dt'jP-N-^ 
^;i/7^ tTU^> (230 mg, 0.933 mmol) fr^fB'fbi^t) (275 mg) 

JR*: 98% 

*H NMR (CDCI3) 5(ppm): 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 
6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, 
s), 2.16 (2H, br s), 1.87-1.81 (1H, m), 1.19 (6H, s), 0.88-0.83 (2H, m), 
0.73-0.66 (2H, m). 
APCIMS (m/z): 298 (M + H) + 
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72 : {5- [N- (2-t FD^i/xf;i/) -N-^^;v 

#%#!I70 i:l^ia©^i-J:Ds 2-^DD-5- [N- (2-t ^u^-i>rc^;v) 
-N-^;i/^yx;i/*^;i/]t. 0 >J^> (250 mg, 1.00 mmol)^ fe^IBih^rtJ (300 
mg) §f#fc 0 
: 99% 

'H NMR (DMS0-d B ) 5 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 
Hz), 7.40 (1H, br t, J = 5.6 Hz), 6.73 (1H, d, J = 8.9 Hz), 4.81 (1H, br s), 
3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, 
t, J = 5.9 Hz), 2.72 (3H, s), 1.09 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

0%m 73 : 2 — 7^3. J — N— 5 - (N-^Ty^^-N-^W^XM- 

- 2 -tru 2 -^^;i/7°Dfc°;v^3 > 

##{#J70 tK 2-^PD-5- (N-^7y^f;V-N-^^ 

jI/T^y^M-/l/) t°'J^> (169 mg, 0.688 mmol) ^HfBYbiirt/ (70 mg) £ 

Ms : 34% 

*H NMR (CDC1 3 ) 6(ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 
6.50 (1H, d, J = 8.9 Hz), 5.88 (1H, br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 
Hz), 2.87 (3H, s), 1.79 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 298 (M + H) + 

#%#!|74: 2-T^y-N- [5- (N-<>^1/7^7M-/V) -2-t°U 
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: 80% 

X H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0 3 2.6 
Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, 
J = 5.6 Hz), 1.02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 

###|J75: 2-~T^J-2 -^;V-N- [5- (N-^W^XMrjV) 

- 2 - tr u 7d t.vvT ^ > 

W : 59% 

X H NMR (DMS0-d 6 ) 6 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 
Hz), 7.24 (1H, br s), 6.66 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.6 Hz), 2.37 
(3H, s), 1.01 (6H, s).' 
FABMS (m/z): 259 (M + H) + 

##$176: 2-T*J-2 -*f-JV-N- [5- (N-7x^7^XM-Jl/) 
: 62% 

l R NMR (DMS0-d 6 ) 5 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 
2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 
0.99 (6H, s). 
FABMS (m/z): 321 (M + H) + 

##$| 77:2-7^y-N-{5-[N-(2-h FD^^>i^7^y )x;i^-;],] 

- 2 - f U $>;]/}- 2 - ^f;V7D fcVVT ^ > 
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IK* : 30% 

X H NMR (DMS0-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 
Hz), 7.23 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J 
= 3.7 Hz), i2.89 (2H, s), 2.76 (4H, t, J = 6.3 Hz), 1.02 (6H, s). 
APCIMS (m/z): 287 (M-H)~ 

78 : 2 -7$. y — N — ( 5 -XJ)s7 7=E4 )V- 2 - fcT U 2 

###J66 fclB«fcBtfc©;fr8sfc«J; t> ^^^7^ >©tt;b D fc 30% T>^Tzk 

IW: 77% 

*H NMR (DMS0-d 6 ) 6(ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 
Hz), 7.16 (1H, m), 6.65 (1H, d, J = 8.9 Hz), 3.23 (2H, d, J = 5.9 Hz), 1.01 
(6H, s). 

APCIMS (m/z): 245 (M + H) + 

###179: 2 -T5.J-N- [5- (N-zcf-Jl/T 5. J - 2 - t° U V 

###(66 fcH^cD^fcJ; t)s 5 - (N-^^;i/T^ / 

t!U^> (660 mg, 2.99 miol)fr 6«IB©ffr&$l (313 mg) £?#fc 0 
4S#s : 38% 

*H NMR (CDC1 3 ) (5 (ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 
Hz), 6.50 (1H, d, J = 8.9 Hz), 5.97 (1H, br t), 3.32 (2H, d, J = 5.9 Hz), 2.97 
(2H, q, J = 7.3 Hz), 1.18 (6H, s), 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) + 
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80 : 1- [(5-^>7y^'J^>-2->f;V7^) ^>^D7DtVl/ 
7 % > i 
;« [S^ — ^ • • tT— *r-y^ ■ h U— (J. Org. Chem.X 57 ^ 

6071 M (1992 30] temMcDXmtem^T&mvfc l - Cf^^^I/) ^n:r 

DhVl/T^> 2J^ItJ^ (250 mg, 2.00imnol) £^ ^ y — ;W::?$i?bs BioRad AG(^ 

£tl$ISO l-xs-r ^r>^mu^> (6.0 g) ^lmx.y •;— - fbbfc^ 3?lbfco 

2 - ^ P D - 5 — tr U S?> (139 mg, 1. 00 mmoDs $mt> U £ A (276 
mg, 2.00mmol), 1, 4— (2mL) &m»M^T\ — l&RJ&£i*fco 

. ;V= 100/1-20/1) "ellbx iUfB-fb^rtJ (70.0 mg, 0.372 mmol) 
37% 

*H NMR (GDC1 3 ) d(ppm): 8.35 (1H, d, J = 1.9 Hz), 7.55 (1H, dd, J = 8.6, 1.9 
Hz), 6.42 (1H, d, J = 8.6 Hz), 5.39 (1H, m), 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 
(4H, m). 

APCIMS (m/z): 189 (M + H) + 

##$181 : 1- [(5-^7/ tru^>-2--r;i/T^y) p<^;i/] ->^n^>^ 

7^ > 

(1) 1- (T^y^^;v) ^^n^>^/V7^> 2J&^S 
N- (y7i-J^fl/» 7^7t h" h U;i/ (5.00 g, 22.7 mmol) ^ 1, 
4 -i^D^^ > (5.88 g, 27.3 mmol) CD h;i/^> (10 mL) ^M^^>^;Vh 
iJi^l/7>^t)A^DiJ J* (500 mg, 2.20 mmol) h 50%7jc^b^- h V t?2x7km 
m (18.2 g, 22.7 mmol) ©«^fc*#TT»rr : LTJ&D;t&o Mt-Wbfe 

m@ks SM^tibfeo H^i/'JAW7A^DYh^77>f- (^Hf>/ 
f^@tic^;V = l/l) tllU l-^>77-l- [N- (^77^^;v^<^i/>) 7* 5. 
J~\ S^P^>#>£THF (200 mL) fc^L s 2 mol/L iggl (4 mL) ^JP^^T 
-Rfcift# b a H 7nn*;vAT-2»b fc& N 7.KJ1 § &flg b m{* ( 1 . 58 g) 
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Z.fo?t^s?;— JV (200 mL) £?§i?U — iHfcifi^ (270 mg), 'MiMM (5.35 mL) 
mu^yKmr (50psi), 36°CT— B^MiS^^fco -fe^>f hSiWJJ:lTM 

(1.21 g, 6.44 mmol) £f#fc 0 
iUm: 28% 

'H NMR (D 2 0) £(ppm): 3.28 (2H, s), 1.85-1.72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 

(2)##^ij8o tmmtejj&k:&*)&mm8i (i) r-^ufe 1 - (t^^p<^;i/) 

i/^D^>f;i/7^> (2.07 g, 10.7mmol) J; D *gf B^tJ ( 1 . 21 g, 5 . 58 

mmol) ^-n-^bfeo 
52% 

*H NMR (CDC1 3 ) S(ppm): 8.35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd, J = 8.9, 2.2 
Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 (1H, m), 3.33 (2H, d, J = 5.4 Hz), 1.83-1.41 
(8H, m). 

APCIMS (m/z): 217 (M + H) + 

82 : 2- [5-^?;^^>-2-^/V7^]^fjV] 7* 
2 — f > 

(1) 2- (T^y^;V) -2-T^>^^-^> 2±^Itm 
&7&-r%&mW 85 ^|s(^^-C2-T^>^y > (3.00 g, 20.0 mmol) J; 

bmUih^m (3.23 g, 11.2 mmol) £^rf$bfco 
JR*: 56% 

X H NMR (D 2 0) S(ppm): 3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H) + 

(2) ##$i8o tmm^ma^\)±m^m^rz2- cp^pwio -2-t 

W>$jrT^y 2 (1. 27 g, 5.00mmol) £ DSf34b^rtJ (928 mg, 3.29mmol) 
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W: 66% 

l H NMR (CDCI3) (5(ppm): 8.34 (1H, d, J = 1.9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 
Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 
2.03-1.66 (14H, m). 
APCIMS (m/z): 283 (M + H) + 

S3: 1- [5-WK';y>-2-W^] ^n^^;]/ 

(1) l- (7^^f/v) ^>^nt^f;v7>> 2MmM. 
&3&fc*r&##09 85 trnm^m-Ciy^u^^ J> QO.l g, 80.0 mmol) &*) 

mdfc£® (3.01 g, 13.1 mmol) §Mbfeo 
iR3*5: 16% 

*H NMR (D 2 0) d(ppm): 3.21 (2H, s), 1.79-1.46 (14H, m). 
APCIMS (m/z): 157 (M + H) + 

(2) &mmwhmmt£j5&vi&y)±m-C'&m\;fci- (t*;*^;v) ^?u* 

Pf-JlsT^y 2mmm (1.15 g, 5.00 mmol) «tt)*SI&fb^ (1.01 g, 0.390 mmol) 
W: 78% 

'H NMR (CDC1 3 ) S(ppm): 8.33 (1H, d, J = 1.8 Hz), 7.48 (1H, dd, J = 8.8, 1.8 
Hz), 6.56 (1H, d, J = 8.8 Hz), 6.31 (1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 
Hz), 1.80-1.26 (14H, m). 
APCIMS (m/z): 259 (M + H) + 

###184: 1- [(5-Wt'J^i/-2-^;V7^>') ^^1/] 5/^n^;b7 
^> 

(1) 1- (T^y^^JV) ^^D7W^> 2&R£ 
#&fc-r£##0S 85 il|5l^^T->^D^y > (5.00 g, 71.4 mmol) 
ia<b^rt) (5.14 g, 29.5 mmol) ^fifcbfco 
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«: 41% 

X H NMR (D 2 0) S(ppm): 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APGIMS (m/z): 101 (M + H) + 
(2) ##$185 (2) tmmtett£te£lo±m-£&)%lsf£l- (T^y^^V) t, 
Z p y^jlT^y (865mg, 5.00mmol) X D^fB^tl (497 mg, 2.45 mmol) 

W: 49% 

! H NMR (CDC1 3 ) tf(ppm): 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J = 8.9, 2.4 
Hz), 6.44 (1H, d, J = 8.9Hz), 5.67 (1H, br s), 3.49 (2H, d, J = 5.4Hz), 2.13-1.69 
(6H, m). 

APGIMS (m/z): 203 (M + H) + 

#^!I85: 1- [(5-s/ry b°u^>-2--r;vT^y) p<^;i/] ^n-\^>;v 
(l) 1- (7^y^;i/) 2imm 

i/^n^^rj > (9.80 g, 100 mmolX ^bT>^ — (10.6 g, 200 mmolX 
^TWb^MJ^A (4.90 g, 100 mmolX 28%T>^ — T7k (20 mL) — 
;i/ (180 mLX 7JC (100 mL) fc$gfl¥U 50 o C"e 3 ^MJSK^^feo SJfeitt&aSifB&Si 
7j<*^- h 'J A*5S«*e7 , ;i/* U ttfc bfc^ ^ n n *;i/At 2 HUfcfH bfco ^ 

4 mol/L ffifodc*- 1 , 4 -^^-^-9->^'(50 mL) £#n;u 
bfeo £©&©£:^y — ;i/ (400 mL) fc?g$?b— gMbB& (1.00 g, 4.41 mmolX 
(20 mL) m\}Z-7kmT (50 psiX 36°CT— l&EJ&^fco -fe^-f h^r^aa 

*&SHeffiU »Saft»-&% (7.28 g, 36.0 mmol) £t#fco 
W: 36% 

*H NMR (D 2 0) <5(ppm): 3.27 (2H, s), 1.77-1.39 (10H, m). 
APCIMS (m/z): 129 (M + H) + 
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(2) ±|BT'^bfel- (7^^^;V) S/W^i/frT^ 2i^iM (1.00 
g, 5.00 mmol) — ;HC$gf?b BioRad AG (&SlWM) 1-X8 -<-*>viWk\sV 

> (14 g) &in*.:7y— fbbfcg&33flbfeo 2-^nn-5-i/7 
yt°y^> (695 mg, 5.00 mmolX N, N-SM V7D > (1 mL) s 

1, 4-S^=apy-> (20 mL) ^iPx.MM^Ts — teJS^-^feo rat^ii 
£U ^ y -h>7))/i3 7A^nYh^77^-(^nn & J — ;i/= 100/1 

-6/1) t?»»JU ^IB'fb^tJ (916 mg, 3.97 mmol) £#fc 0 
IW: 79% 

*H NMR (CDC1 3 ) 3(ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 
Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 (1H, t, J = 5.9 Hz), 3.85 (2H, d, J = 5.9 
Hz), 1.79-1.46 (10H, m). 
APCIMS (m/z): 231 (M + H) + 

#%#!J86 : 2 -A^Jls- 1 - (4-^hn7-)jy) - 2 - 7u ¥J17 ^ > 

4 -!7;M-p— h D^>~fc? >(2.12mL, 20.0mmol) © 1 , A-^^^> (20mL) 
SStfftfcs ^»*y*>A (3.04 g, 22.0 mmol) SVl, 2-^7^7-2-^^/1/7' 
(4.19 mL, 40.0 mmol) £3jP;Ls 3 l$|gfln*frJB»Ebfco »M£Mi@bTl£ 

a%*fm^-&fc^s ^bfeiaig^^ h;i/^>T-^b, ^ta-fb^ (4.42 g, 20.0 

mmol) ^e-fe|g^hbTf#7io 

2 H NMR (DMS0-d 6 ) <5(ppm): 7.95 (2H, d, J = 9.7 Hz), 7.12 (1H, br s), 6.72 (2H, 
d, J = 9.7 Hz), 3.02 (2H, br s), 1.50 (2H, br s), 1.04 (6H, s). 
APCIMS (m/z): 208 (M - H) + 

#%$]87 : 1 - T=- ^71/- 2 - 7u t!7VT ^ > 

(1) 1 -7— U 7 - 2 -7^71/- 2 -- hD7°n/1> 

7*— y >(9.11 mL, 100 mmoDcD^y— 7V (30 mL) gSt2--hn7D^> 
(8.98 mL, 100 mmol\ h'Jh> B (0.500 mL) ZMXtco ©&*fc&2ra&iB$ftbfc: 
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ft^Wo WJ> (7.49 mL, 100 mmol) tiTU * fc:7KpM»#b3&*s £> 2JD 

^^y— ;i/T?jfSS*^s Sibt 1 -rrz ijy-2 2 --hn/n^ 

> (13.0 g, 67.0 mmol) £f#fc 0 
JR*: 67% 

(2) (1) 1 - 7-'J y - 2 -^f /I/ - 2 -r h D7D^> (2.00 g, 10.3 

mmol) ;v (20 mL)s (20 mL) tHi^tk:, 0°C-»$&* (4.00 g, 

61.5 mmol) £iD;5U Sfit2KfSj|#bfco -fe^-f h&*3fil&#JfcbTSJfe8t£3 
abT3a«!l©M»*li§**^s MJIT«^®*bfco t#e>ttfeaSfcT>^E^T7j< 

MJ±T«§^bT^Mb-^tJ (1.59 g, 9.68 mmol) £f3fc 0 
I&s*: 94% 

*H NMR (DMS0-d 6 ) d(ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, 
m), 5.35 (1H, t, J =5.8 Hz), 2.84 (2H, d, J = 5.8 Hz), 1.05 (6H, s). 

##$188: 1- (4-W7-IJ;) - 2 5^- 2 - 7*n tVl/T* ^ > 

4 -7)\s$-n~ h n^>Hf >(Di%t) t> t4-7MD^>^- h u;i/ (2.42 g, 
20.0 mmol) ltt:^U*^M7A^DYh^7^- (Chromatorex(^ 

HiSlfl) NH, y*}*/!)*/?^ ^^ri^>/^DD^;i/A=2/l) tllbfcmfc # 

mmw'tnmonwttmmi&to (456 mg, 2.40 mmoi) %mfco 

JR*: 12% 

X H NMR (DMS0-d 6 ) <S(ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 
6.50 (1H, t, J = 5.7 Hz), 2.93 (2H, d, J = 5.7 Hz), 1.47 (2H, br s), 1.04 (6H, 
s). 

APCIMS (m/z): 190 (M + H) + 

###189 : 1- (p-T—isi?;) - 2 2 -rnWl/T^ > 

T^U>©ftt?D^p-T^^^> (6.15 g, 50.0 mmol) ##$I87h|Si 
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m^Lxmm^m o.so g, 28.4 mmol) %mtz 0 

*H NMR (CDCI3) S(ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 
(3H, br s), 3.70 (3H, s), 3.08 (2H, s), 1.28 (6H, s). 
APCIMS (m/z): 195 (M + H) + 

##$]90 : 1- [4- (N, N-^^^7^y^/^-/l/) U J ] - 2 
2 -7DK^7 5> 

(1) - (N, N-^^f/l/7^y^M^/l/) ^>-tf> 
4-^;k^-n^>4f>x;i/^— Mn?^ K (1.95 g, lO.Ommol) ©THF (40 mL) 

tit h U^^l/r^ > (2.09 mL, 15.0 mmol) s 50% *J*?-)\sT^ (1.26 
mL, 14.0 mmol) *^ST?JPA> |qIMJg^20^ai#bfco ^«^ftSt^^;Vl!# 

5febT 4 -y)\/^ru- 1 - (N, N-i^^WVXJtoV) ^>H£> (2.03 g, 
10.0 mmol) £t#7co 

(2) (l) T?»fc4-7;i/^-D- l - (N, N-^^^;i/T^ ;v) ^> 

-if> (2.03 g, lO.Ommol) fcSM V7D tVl/J^^T ^ > (2.26 mL, 13.0mmol) N 
1, 2-^7^-2-^^;i/7"n/ < !> (3.14 mL, 30.0 mmol) £j&n;U 170°GT10 

. (Chromatorex(M^S) ML a^>/^PD^A=1/1) tt 

iiU ^HBfb^rt) (956 mg, 3.52 mmol) £f#fco 
W: 35% 

*H NMR (CDC1 3 ) (5(ppm): 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83. 
(1H, t, J = 5.7 Hz), 3.00 (2H, d, J = 5.7 Hz), 2.66 (6H, s), 1.21 (6H, s). 
APCIMS (m/z): 272 (M + H) + 
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(1) 2-pWV-I- (4-^^W7-'j;) -2-^hDy°D^> 
T^U>©f^tot)^4~p<^;i/^^-7 7 ^U > (1.55 mL, 12.5 mmol) M 

$187(1) hjSIfilfcbT 2 1 - (4^^^;V^7i-T-'; J) -2--Y 
D7°P71> (1.44 g, 12.0 mmol) £#fc 0 
UK*: 48% 

(2) 1 — T— V S — 2 2 hDrn;i>©fti)t)fi:2-^^- 1 
- (4-^;i/^T— U y) - 2--fn/D^> (700 mg, 2.91 mmol) %mv\ 
Ittii/'JAW^ A^D V h^77 -f — (Chromatorex(g^») NH N 7i?^> 
U^T, ^Jpt>/^PD^A=2/1) CTlILfcW ###!)87 (2) ^|SJ 
«fcbT*gf34bi¥l£) (510 mg, 2.42 mmol) £?ffco 

«: 83% 

1 HNMR(CDC1 3 ) <5(ppm): 7.20 (2H, d, J = 8.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 
(1H, t, J = 5.9 Hz), 2.94 (2H, d, J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (n/z): 211 (M + H) + 

###192: 2-^^;i/-l- (p-b;W^V) -2-7D^7^> 

T- U >©fttot) fcp- WWS>> (1.07 g, 10.0 mmol) * 
^*7A^PY h 9=? ~7 4— (Chromatorex(^^^I) NH S V S» V 
y->/WM^3-)\/=5/l) fctilUfel^^ ##$J87h|5l*i£ bT^I3'fb^#j(500 
mg, 2.80 mmol) 
W: 2^Pf28% 

*H NMR (CDC1 3 ) S(ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 
(1H, t, J = 5.9 Hz), 2.93 (2H, d, J = 5.9 Hz), 2.22 (3H, s), 1.27 (2H, br s), 
1.16 (6H, s). 

APCIMS (m/z): 179 (M + H) + 
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##01193: l- (4-^^>^;v*-ji/7-ij;) - 2 2 -^n tr;i/T 

(1) 1- (4-^^>^M-;b7^'jy) -2 -^^;i/-2 hD^°D7l> 
#%0!I91 (l) -ef#£>ti3 2 l - -2- 

- hD7D/i> (650 mg, 2.70 mmol) ©^PD^bA (25 mL) ^SfcO°C^70% ^ 
^-^nnl^lfi (1.53 g, 6.22 mmol) §in^ Ifitm^Mbfeo SlS 

(2) l-T-i;y-2-^5 : -;b-2--hnrD7^>cD^t)D^ (D 
m^m^\ ###U87 (2) hlsI^tLTlIIB^t? (161 mg, 0.664 mmol) £f#fc 0 

2|£Pf25% 

1 HNMR(CDC1 3 ) £(ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 
(1H, br s), 3.02 (2H, s), 3.00 (3H, s), 1.50 (2H, br s), 1.21 (6H, s). 
APCIMS (m/z): 243 (M + H) + 

##$194: 2 1 - (4 -b°D U >; y) -2-!7 0 D 

3-)\/T% XDiXt) t> £ t°n 'J (1.09 mL, 13.0 mmol) #%{#|90 
hl5j«fcbT^|3^tl (416 mg, 1.40 mmol) £f#fco 

X H NMR (CDC1 3 ) S(ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H, d, J = 8.9 Hz), 4.82 
(1H, t, J = 5.7 Hz), 3.22-3.17 (4H, m), 2.99 (2H, d, J = 5.7 Hz), 1.79-1.72 
(4H, m), 1.46 (2H, br's), 1.21 (6H, s). 
FABMS (m/z): 298 (M + H) + 

##$195 : 1- [4- (N, N-i?^)]/T^;X)\s*—)]s) T-V J~\ -2-* 
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><Dftt>*)£.$?^?-)]/y$ > (1,34 mL, 13.0 mmol) £ffllv#i§ 
MVQtm&teXsXMBfc&lfo (1.19 mg, 3.97 mmol) £#fco 

mm: zmm m 

1 HNMR(CDC1 3 ) £(ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 
(1H, t, J = 5.7 Hz), 3.18 (4H, q, J = 7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 
(2H, br s), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
FABMS (m/z): 300 (M + H) + 

##$196: 1- (4-7MD7-IJ;) - 2 2 - 7°V VJIT 5 > 

(1) 1- (4-7Mn7-ij;) -2-^f>V-2--hD7D^> 
7-iJ>©ftt3^4-7JI/tD7riJ> (2.84 mL, 30.0 mmol) ## 

$187 (1) (4-7MD7-ijy) -2-^5^- 2--FD 

7*0/^ (4.04 g, 19.0 mmol) £t#fc 0 
JUm: 64% 

'HNMR (CDG1 3 ) 6(ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H, m), 3.79 (1H, br s), 
3.56 (2H, d, J = 7.3 Hz), 1.65 (6H, s). 
APCIMS (m/z): 211 (M - H)" 

(2) (1) T*f#fcl- (4-7MD7-'J7) -2-^5 L ;i/-2-rhD7 , D^ 
> (2.12g, 10.0 mmol) — )l> (15 mL), tK (15 mL) (1.00 
mL, 12.0 mmol) N ^b7>^- t?A (1.34 g, 25.0 mmol) s Or—ji—yZ • 

(Org. Synth. ) s H§5# N 855M^iBffi©l®M^^^oTf# & *l5M»-«B^ 
£ (3.28 g, 50.0 mmol) £#DXs MM^bfco SiS»?>m^ 2I^IH«t: 
(1.00 mL, 12.0 mmol) th3«PlHIJn*WB«*lfeW-feo -fe^-f h 

7j< w v ^ i> a x&m&s m&ymm % vxmm^m ( i . 20 g, 6 . 58 mmoi > 

66% 
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*H NMR (CDClg) tf(ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, m), 4.01 (1H, br s), 
2.91 (2H, d, J = 5.1 Hz), 1.23 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 183 (M + H) + 

##^|J97: 2-T$y-N- (4-^nn-l-7^7^) -2-*^-)V7°u 

1, 4-i^^PD7^7^> (1.99 g, 10.0 mmol) ©t.°U^> (10 mL) mm^s 
1, 2 -PT^7- 2 -^^-)Vy°Xiny (3.14mL, 30.0 mmol) ^MpLs imWiWk 

*bfco f# ^feai§^> 'J 7 A 7 n t h ^7 7 ^ - (mmh/M?J—J\s 
= 15/1; «Aii^DD*;VA : MT>^^^7jc=10:l,v/v^^^U 
fitz^mm) fcTlSMU ^HB-fb^tl (2.22 g, 8.85 mmol) ^f#fe 0 
MS: 89% 

*H NMR (CDCI3) 5(ppm): 8.18-8.13 (1H, m), 7.91-7.81 (3H, m), 6.14 (1H, t 3 J = 
5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 251 ( 35 C1M + H) + , 253 ( 37 C1M + H) + 

###!]98: 2 — T ^ J — 2 — ^ ^-)]/ — N — ( 1 -7 7 =y *?=.)]/) 7°DbVVT^> 

##{^1 97 £> tift 2 y — N — (4-7nn-l-7^7^-;i/) -2- 
^^l/^'nfc.VbT^ > (1.00 g, 3.99 mmol) ©^y— ;i/ (20 mL) mmz^MT 
Is^-^A (5.03 g, 79.8 mmol) s 10°/„ ^S^A-$tSjt (50°/^zk, 300 mg) § 

ftfcaSTOPD^^X 2mol/L7jcii<b^-h';e7A7jc^^in^ n 
n^^v^JSmbfeo ^Jg^to^v^^^^A^^^s ^M&MJEE^feb 
TmMh&yo (830 mg, 3.84 mmol) £f#fco 
i&*: 96% 
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*H NMR (CDCI3) £(ppm): 8.90 (1H, s), 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 
(1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 4.3 Hz), 1.58 (2H, br s), 1.26 (6H, s). 
APCIMS (m/z): 217 (M + H) + 

##M99 : 2 -7^ y- 2 -^;i/-N- (3-tTU^n;i/) 7°Dt:;i/T^> 

SB$NffF97/24124 (W097/24124) fcfS*4<D 3 - ^ p p fc° 'J ^ > (770 mg, 6.70 
mmol) fc^ 1, - 2-^^-)VZTxi)Ms (1.39 mL, 13.5 mmol) fcN, 

(3.48 mL, 20.0 mmol) £#nx.. 170 o CT~ 1 Bftffi# 

[Chromatrex (^M^fl) NH S 7 Wfc^—g^^^V/^ * y _ 

;i/ = 9/l] tiiU Umfb&to (948 mg, 5.71 mmol) £f#fc 0 
JRsfs : 85% 

X H NMR (CDCI3) <5(ppm): 8.50 (1H, dd, J = 4.3, 1.4 Hz), 7.13 (1H, dd, J = 8.9, 
4.3 Hz), 6.71 (1H, dd, J = 8.9, 1.4 Hz), 5.43 (1H, m), 3.36 (2H, d, J = 5.9 
Hz), 1.20 (6H, s). 
APCIMS (m/z): 167 (M + H) + 

###>J100 : 2-7^y-2-^;V-N- ( 4 - fcT U $ is-fr) 7°U¥)VT*> 

(1) 1, 2-^7^-2-^5=-;]/^/^ (2.59 mL, 25 mmol) ©THF (50 mL) 
mmz s j^gbbU^A (4. 14 g, 30.0 mmol) 4, 6 -Vi? n p t! U S Vis (2.55 
g, 17.0 mmol) &j&D*s IStlli#Lfeo SJSifc£iBffl«U ^M^a^bt^ 
£> tLfeB^* ^ U * A^D7h^77^- [Chromatrex Ms 

:7i^>u^7\ ^y— ;i/=9/i] tISSIU 2-r^y 

-N-(6-^DD-4-tru xv—)V>- 2 -^^;v7°Dt:;i/T^>(2.58g, 12.8 

mmol) £f#fco 

*H NMR (CDC1 3 ) (5(ppm): 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 

1.23 (2H, br s), 1.18 (6H, s). 

APCIMS (m/z): 201 ( 35 C1M + H) + , 203 ( 37 C1M + H) + 
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(2) (6-^nD-4-t'J^r;i/7V) -2-pWK7 

Dt-Vl/T^V (2.58 g, 12.8 mmol) <D^$ J — ;i/$g*S (50 mL) fc s 10%;^^ 
A-j^fS (50°^7k 5 1.00 g) h«T>.^r>A (8.20 g, 130 mmol) £iP;LT^ 

£ ^> U £ 7A^7^77^- [Chromatrex ( j^SlS^R) NH S 7 V %/ 

U->Ts Mt^^;i/~sit^^;v/p<^y-;v=9/i] fllu ^la-fb^t) (2.03 

g, 12.3 mmol) £f#fc 0 
W: 49% 

*H NMR (CDC1 3 ) <5(ppm): 8.54 (1H, s), 8.23 (1H, d, J = 5.9 Hz), 6.36 (1H, dd, 
J = 5.9, 1.1 Hz), 5.53 (1H, m), 3.23 (2H, d, J = 5.1 Hz), 1.41 (2H, br s), 1.18 
(6H, s). 

APGIMS (m/z): 167 (M + H) + 

##f!ll01 : 2-T^y-N- ( 5 # 2 -h° U -2-*3~ 

1, 2 -^T^ y - 2 -*3-)\s7u;^y (1.66 mL, 16.0 mmol) © 1 , 4-^;t 
(20 mL) fc N J*@£#U^A (2.76 g, 20.0 mmol) SOTJ^llMLfc 2 
-^nn- 5 -^^>^;v^-;i.t°u^> (8.00 mmol) t:iPx.^ 8H#Ps1MM^b 

jV*7A^DYl>^7^- [Chromatrex (Sfitfttt) NH. 7^^U^T S 
^■;K^fx^/^^7-;v=9/l] T'^U mmib-Sm (1.94 g, 8.OO mmol) 

50% 

X H NMR (CDC1 3 ) S(ppm): 8.57 (1H, d, J = 2.4 Hz), 7.78 (1H, dd, J = 8.9, 2.4 
Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, m), 3.29 (2H, d, J = 5.7 Hz), 3.03 
(3H, s), 1.29 (2H, br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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##011102: 1 - (5-^^>^;v^^;i/-2-t°u^;i/) -4-^ 

(1) $tt • -ft? • t/i-JV - >r%X h U— (J. Med. Chem. ) s 16 

319M (197330 ] IB*B©2-^DP — 5-^^tt'jy> (5.89 g, 36.9 
mmol) <DT J teh—hV» (200 mL) ^7jc (200mL) (DM&mm^ ttV> (SilrS 
HI) (91.0 g, 148 mmol)£MbTs 4 5 °CT* 1 O0#P B W#bfc o MJ5»£^£ 

t^bt» ««*B^Kj:^;i/*c3ii«rmbfco &t)&femmm%, 5%^ 

•y-><fc D^gH-fbU 2 T ^Dn-5-^^>^M-jl/t^> (5.66 g, 29.5 
mmol) £f#fco 

X H NMR (CDG1 3 ) d(ppm): 8.94 (1H, d, J = 2.4 Hz), 8.17 (1H, dd, J = 8.4, 2.4 
Hz), 7.55 (1H, d, J = 8.4 Hz), 3.13 (3H, s). 
FABMS (m/z): 192 ( 35 C1M + H) + , 194 ( 37 C1M + H) + 

( 2 ) 3-D y ^mW7639lzmm<D 4 -tert-^ h Jl/T^ S - 4 - 

AT-JW^Vity (1.93 g, 9.0 mmol) col, 4-^^>mS. (20 mL) fc s m. 
BW7U»>A (2.79 g, 20.0 mmol) t 2 D D - 5 ^ >^;i/p^-;i/fcr y 
(1.15 g, 6.00 mmol) N lRfe&P^JSmbfeo S^^^M^T^bT^I® 

l7->/S;i?^;i/=i/l)TliMU 4 -tevt-zfY^>tiJ]y^=-)VT^ J - l - ( 5 
-p<^>x;i/*-;^-2-t:ij^;i/) - 4 -^;i/tw; (2.12 g, 5.79 mmol) 

'H NMR (CDC1 3 ) £(ppm): 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 (1H, br s), 4.00 (2H, ddd, J = 13.5, 4.6, 
4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 
J = 13.5 Hz), 1.68-1.55 (2H, m), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 370 (M + H) + 
(3) 4-tert-^b^>*;i/^— J - 1 - ( 5 # >^;v^-;v- 2 - 
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trU^;i/) -4-pWl/fcW;^> (2.12g,5.75mmol) O^^DD^^>iI (10 
mL) *^Ts h'J7MDW (10 mL) £«bfco MjSM§I^?MJSlT? 3 B#im 
Ji#bfco S^*^bt#e)tlfea^*^^^— ;Vt^U BioRad AG (^i§ 

mr) i x-s^tvMi/^v^Dit^r^'j'atifeo %.jfom%mmk, 
mm%mmvTmm4h&m a. 28 g, 4.77 mmoi) %mz<> 

IR*: 64% 

X H NMR (CDC1 3 ) S(ppm): 8.61 (1H, d, J = 2.7 Hz), 7.82 (1H, dd, J = 9.2, 2.7 
Hz), 6.65 (1H, d, J = 9.2 Hz), 3.89-3.80 (2H, m), 3.73-3.63 (2H, m), 3.03 (3H, 
s) ? 1.69-1.45 (4H, m), 1.32 (2H, br s), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

###!J103 : 4-T^y-4-^^;V- 1 - ( 5 2 - U t°^U^ 

^;vt°D^>£J3vv ##^J50h|5j1tfcbT^f3^t)§#fco 
W: 33% 

J H NMR (CDCls) S(ppm): 8.00 (1H, d, J = 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 
Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 (4H, m), 2.18 (3H, s), 1.69-1.46 (4H, 
m), 1.34 (2H, br s), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

##00104 : 4 -? X S - 4 1 - ( 3 - £ U ^ ~;i/) If ^ U V > 

2-^DU-5-hU U VCDftfr t) fc N '#1^9724124^13 

t©3-^DPtu ^>^mv\ #%f^j5ohi5i^fc hxmmih^'^ntzo 

W: 36% 

*H NMR (CDC1 3 ) S(ppm): 8.54 (1H, dd, J = 4.3, 1.4 Hz), 7.17 (1H, dd, J= 9.3, 

4.3 Hz), 6.91 (1H, dd, J =9.3, 1.4 Hz), 3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 
1.58-1.49 (2H, m), 1.34 (2H, br s), 1.21 (3H, s). 
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##W05 : 4-75 7 - 1 - (5-yD^-2-t:U ^ *; -4-^^;Vt°^ 
«: 58% 

X H NMR (CDCI3) tf(ppm): 8.26 (2H, s), 3.92-3.69 (4H, m), 1.74 (2H, br s), 

1.63-1.42 (4H, m), 1.19 (3H, s). 

APCIMS (m/z): 271 ( 79 BrM + H) + , 273 ( 81 BrM + H) + 

#%#|J106 : - (N-^f;i/7-Uy) - 2 -rn hVl/T 5 > 

4-7)l^U'r—V >(Dftto*)lzN-*3-)lT-V > (3.25 mL, 30.0 mmol) £ 
fflVx ##1^196 ^IsJ^fcbT^fB-fb^ (2.04 g, 11.4 mmol) £f#fc 0 
38% 

m NMR (CDCI3) d(ppm): 7.22 (2H, dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 
Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, s), 3.03 (3H, s), 2.17 (2H, br s), 
1.18 (6H, s). 

APCIMS (m/z): 179 (M + H) + 

mmm 1 : urn 



fc&Wl lOOmg' 

% m 60mg 

^f•^^^^ 3 0mg- 

# »; If— ;i/77l/r3— ;i/ 2mg 

^t7'J>|y^>>)A lmg 
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1 5 0 mg 



m 



2 8 Omg 



mmzxb &<Dffim& sw^ny ym^m-r % o 



1 0 Omg 



mm&m 



4 0 g 



4 0 mg 



1 0 m g 



X h D^»;— 7 I/-/t- 



0 . 1 c c 



ssWJl :DPP-IVPMI« 

l£it£ [7^;i/^^r-e>(Villhaueretal.), ^H!^ 6011155] I3f& 

i!jM£»rbTlM£^mbfco ^b&Jfo^&g^fcSJctfbfco #@bfcM§ 
3000 rpmf::T 20^^iT3£^$3£ ^j&^£^gf U {£fflb7c 0 SJbA'y7 7- 
tt, HEPES(g$|$£jg25 mmol/LK &0? s ±^{b^ h 'J 140 mmol/L)£^ 

2 jul »bs hifitig 25 J&XFs Mlb^tf*isOA(80 mmol/L) 

Jimte Gly-Pro-AMC (AMC:7-T ^ J -4-^ U » (S^S 50 /imol/L) 

M£ 50 //L^n-TS^J:t:«tD^SiB^bs m.UteX 20 Bgflff fcT«£gb 
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fco DPP-ivM^^ct \>&mvfc mca 390 nm nmm^nz m m com% 

DPP-IVPl^rS'S = 100x {1- (Fs-FO) / (F100-F0) } 

fioo : skm^mun ufc^© amc 

FO : Hi^fllDL&^ofet^© AMC ©g£}fejg 

Mmsmt, dpp-iv cDtS'ffi* 5 o%uiwrsas (1 c 50 ) -eiibfco *gsi£ig 



1*2 * 





DPP-IVP^ gtt( IC50 , nmol/L) 


101 


31 


103 


61 


201 


392 






206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 
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24 mmmikhfz Wistar V h (9 — U M— ) ©J&Mfit^SiJ 

^bfc^s Ml^b^tJ^ 30mg/kg©ffl*T'^p^b, iTfefc^i/n— X (2 g/kg) 

±mnm<m*mi\stzo mgrnim^Mmmmmm iMmmMm^^-^^-z 

-r^;i/-Hit Mm) ] £ffii>T$i];£U l«-fb^-#3»o.5%^^;nz;vD— ^ 400 

{3^§MbK#bfeo MIH^SI 3^fc^f (**& Student's t-test t&V^T p<0.01 H 
S3 m 





dose(mg/kg, po) 




I mg/dL) 






o «• 


hjw?3 o mk 






69 ± 2 


127± 6 


101 


30 


68 ± 2 


104± 4** 



^bfc^s tfiifc4b^£img/kg©MS^Pfe#U ^ (2 g/kg) 

4int4bfeo ^;i/3-^ft^f30^-#^Btfjfiiliffi§»b, M^b^©j&II 

Xh'J - (Clin. Chem.) N 466M (1960^) N • ^ • ^ ij • 

7Vyn^— (J. Clin. Path.) N 22#, 246H (1969^) , ^U-^-^^^-T^ 
# (Clin. Chem. Acta) , 40#, 115M (1972^) s >7 V —±iJl> '^r^h'J- (Clin. 
Chem.) s 20# N 606M (197430 ^] £<fct>S!J3£U 
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f§ 4 |!l 







B(mg/dL) 


<h-&V0&^. dose(mg/kg, po) 




mAffi 30 #3ft 




88±7 


197±14 


501 1 


95±7 


182±16 



-fb^tJ 5 1 3 ©J&|*±#W$iJ#ffl 







ffi(mg/dL) 


fb-£r#J#^ dose(mg/kg, po) 


0^ 


WiAM 30 ^ 




120±10 


310±23 


513 1 


109±6 


252±22 



ib&m 2 3 3 ©Jto*S±#ttI«ll#ffl 







tt(mg/dL) 


-fb^rtJH-^- dose(mg/kg, po) 


0^ 






108±8 


277±18 


233 1 


93±15 


183±8 



tlfto 

*mm<Dib^m± dpp-iv (Drnmimzm lt^^ 2 §y*is^©^p^^/x» 
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m % <r> m ffl 

1 . -*S5£ ( I ) : 
A-B-D 

Alitti b < fcfc^gJgi© l-eny ^-;v* s gj&g b < &#gm© 
U^-;i/*s fim^b<tt#Bm©l-^-^-v-3-^Tv"U^-;vS^ figb 
<fcfc^g&©l, U^-;v36s t»^b<i^M0 3 

-tfV U i?-;^ gi&g b < &#g$l© 2 , 5 - ^ t F d - 1 - f d U 

b < mmt^o i - 1* n u ;vSs b < &#isgm© u y gm 
^ b < mmWko i — -f > k 'j fim^ b < &#gm© 1 - -y > k »; 
g&@ b < mmmcD i-t^^tFP^>F>j ;i/* s mmm b < »g$i© 1 - 

5r b ^ t f n u ;vSs x&gifcg b < a^li® l-fAtFn^f/'j 

Bf± 

a) - (CCRMCR 2 )) k CO- (5$tK k»lfr£> 6GD&gt£3lU R'&lfR 2 ^ 

■m, gm^b < mmWk(DTji*)^ gigt < &#gm©j^5$T;i^;i/X> 
gm^b<(±^»m©fli^m^^ gm^b<{*^gifeo^;i/^-;«s gm 

^ b < ii#il07;^-;i/& ggm b < &#gfH©r >J -;v* s gJ&g b < i± 

#il077/l/^PS, gl&g b < tt#«^CD^^ D7'J Xttgil^ b < 

&#gfH©^^ D7U — *\ & § \^±m b^jjtJi^fcfgilr bfc 
H^fc:£-**g-£rbfc 2 o©R D^r^fc 2 o©M?^-ii:&oTiI 

b) -CO (C(R 3 )(R 4 )) m - (g$cK R 3 RT?R 4 &, fsf-XteH&oTs ^;Jve 
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c) - (c(r 5 )(r 6 )) n - (^tps R 5 M'R 6 ii m-x.i±m-&^Ts ^Mtim 

d) -CO-s Xl± 

e) -S0 2 -^U 
Dl± 

-u-v [a;ftJ N u&sm^b<&#gm©t°^^>^;vx. 

^>^-f;i/a^^b. V&-E-R 7 (5£tK Eti#M^ -co-, -C ( = 0) 
o-s X(i-S0 2 -^U R 7 &7KSy!R\ iifl<ft#tl07;i/^ 
gm^ b < »#S$l©J§g3gS;T;^;i/», «$m b < 

b < k^giioT u atfcg b < isii©77/i/^i/S s sifeg b < 
gm©^^ D7'j x&a$&g b < i^gfn©^^ d7>j — jitji^jv^ 

-W A -X A -Y A -Z A {5£rK 

i) w a wy a &, im-x&s&oTs ^je^s mnm^ -so-, -so 2 

-> Xii-N ( R 8 A ) - (5$pK R 8A &ituf3R 7 ^fiT:&3) X A }iti 

©T^;i/3rl^>X, IIS b < iiilic^r D 7 'J 1/ >S, fit t<ii#ti 
OArn7'J-;V7^u>S, (C(R 9 )(R 10 )) q -[5£4>s qtelfr£> 

6©SI«gtU R 9 WR 10 }^ lei— Xl^^oT^ 7.KMi^\ «m^b<{±#« 

^ -;i/^s gj&g b < ^#StcD7<J — Jim, mwm b < li#Ii©77/^M, 

b < &#glH©-\^ P7'J — g$&g b < (±#gm©-\^ D7'J -;vt 
m^b<^#«m©^^T;i/^;V*^^'r (fcfcU - (C(R 9 )(R 10 )) q -4f> 
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^te^M(Dmn&n s RVtR 10 &T^X7kmJM^&%z bitted) ]%mTib\ % 
Z>^i±X A tfW A Xl±Y A fimT-N (R 8A ) -®M"^©-N ( R 8 A ) -h—ffik:te 

ots mmm b < &#gjn© t: d>j^>^ ;v* s g$m b < &#gfn© y v 

Xlill^ b < {i^II©*^ )j > i?>f §g t s Z A &itufB 
V (X A ^W A X5±Y A ^1— N (R 8A ) -CDftJjCD-N (R 8A ) -t-it^o 

2) w A wY A y^ [sj-xi«=feoTs ^^m^s mnm^ -so-. -so 2 

-s (R 8 B ) - (5£pK R 8B «tuf3R 7 ^|5l«^^-r) £itU X A tt- (C 

tit t < ti#tft©Ar d 7 u -;v7;v^M, -S0 2 -N (R 1 5 ) 

(r 16 ) R i5 *5j;tfR i6 {±iBi-^{«^oTs 7jc^M^, mmm^<\±m 

fI©7/^/vS^ gi&g b < \±WWM(DT y — gi&g b < fct#Stfe©T5> 

-ifc^otil^K (±^sm©Bi^m*^S (i^SliS^i*^JS*«t:n y ^ 

a, k^7s;-;vs s ^«;]/*y yafre>3gfc£*i&) ^st] -e 

S$l£ tLfe t: y i^i/S, x&gfH^ b < li#SI©^T©S : h y yjv^-u * 
7 ji^;i/Ss * $ 31 -;i/^ s - fn7 ^ -;i/^ s $/:7V 7 -;i/^ N 

^7^;i/* N tr^-;vS; t:y^-;i,^ hUT^-M, 7 y 

)i>m, t: d y ;i/» s -r ^ *v u t: ^ V" u h y t \/ y ^ h ^ ^ y 
;v*s ^•iJ-i/y;!/^ ^7v"ijm, ^vw^/'JMs ^v^ri/y;i^ 

^^riT-^T-Vy^S, ^7^7^'];^ Xtti^iAr D 7 U -M^St A\ 
X&G A -R 17 (5£4u G A tt s -CO-, -C (=0) 0-. Xli-S0 2 -^S 
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— C H 2 C 0-%mirmStel& z A &- h DSxii^>7;Si:tI$nfe f U 

2 . D;bs-W A -X A -Y A -Z A -«&S l JifcfBiSso-fb^rtJxraa^^l^ 

3. B^-CO (C(R 3 )(R 4 )) m - (5£# N R\ R 4 Wm^^n^ntufB^ 
|n!ji-e&&) ^^^^ lilX^B2Jl©^rn^{r|3«i©^t;X{«^Stf{3|^ 

4 . a tmwm b < mmmo y x&gnis b < y^em© 
b^-co (c(r 3 )(r 4 )) m - r\ R 4 Rxfm\±^n^nmmt.mm^ 

D^_w c -X C -Y C -Z c {^]^ W c OTY c (i-N (R 8C ) - (^^, R 8C tt 

ttft3R 7 i:(5i«T-fe^) x c i&mm^v<mmm<Dmm^Tj)s3cis>^ 

(C(R 9 )(R 10 )) q -[5£^ q&lfr£>6CDSIife£3gbs R 9 WR 10 »s IH-X 

liift^Ts 7jc^^, mm^b<{*#am©T;i/^;i/Ss li^Ki^It© 

sm^b < ii#gmcDJii^1ft^*> gfimb<&#g$i© 
^l/^r-;^ gfH^ b < fcfc^glfc© Tllic-JlMs b < li^Ift©7 V - 

gi&S b < i±^»77;^;i/S, g?ns b < »gfH©^ n/'J — ;v 
^ lit i < li^ti© at n 7 >; -;i/7;^;vSs xian^s^fc^b 
fe R 9 h R 1 0 h ^l^il? J: -i t o t US b < »^g^©fliS5£T;v^;i/ 
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&%mT (fc£U - (C(R 9 )(R 10 )) (l -frt>te%M<DmWk&R 9 RV t R 10 itfi't 

^x&mM^'-e&zz. hitter) ]&srr]b\ &£^&x c ^w c x«Y c ^-r-N 

(R 8C ) -®^©-N (R 8C ) Sifb<(^WI©lfDiJ 



3 -^-7^; U i?—)l&&mt> u 

B^-CO (C(R 3 )(R 4 )) m - (sW. R\ R 4 ^m»^^fituIB^I^I«^ 

§^bs 

D^-W D -X D -Y D -Z D {5$*, X D &- (CH 2 ) r - (5$«K rii 1^&6© 

mm^m-r) ^itfou w d ;&vy d £-n (r 8d ) - R 8D »mjfBR 7 ^i^ 

H£grr) £^tu z D «, lit L < ii^IHffiMS;7;i/^i/*, gJ&gbCfci 
^dtu-;vt;i/^;«s -so 2 -N (R 1 5 ) (r 16 ) [5£tK r 15 £>J;t/r 16 

^»7'j-;n, im^b<i^ii077;i/^ mwmh<mm&(D 

^^V^ttR 15 ^J:tfR 16 ^p^- r ^g^^^^t)&oTa^b<^#g^ 

oJ3i3g^«^3gS (^iJf^^^^trn ^-^^U ^-;i/*s ^ 

^b< {i^gftoWT©* : h^MD^^^i^a *&>x;v*-JV7 
rc~;i/^ rfD7i-JH, i/7 7 7i-JVS N t: 

tr^u;^ b'J7^;ij;v& ^h^'JViiM, ^tv" 



180 



WO 02/051836 



PCT/JPOl/11578 



>;;i/2£x -fvWv'J^ -fV.WJ;!* ^i7^7v'JM, ^t^t 
vu;vs, xttaS^g^nTU— x«g a -r 17 (s£eK g a &, 

-CO-, -C ( = 0) 0-s X»-S0 2 -^U R 17 &iiufBR 7 ^|EOilT;g>£) } 

6 . Z c £ fe & Z D #g|fcg b < tt#gm©^^ D7'J — $> £fg 4 iix&fg 

8. ll'sr d 7 'J -^SOIUS^ 7 y & ;np^'»I^\ T^n^s^ 
ArD7'J-;i/SXii-S0 2 -R 18 (5$^ R 1 8 1^7/1/^1/8 ; h'J7Mn^ 

; mm&Tfr*)^ ; Il3g5Safc*3S£ ; 7)\str—)vm ; r;i/^;vS ; 7 U 
— ;i/S ; T^;V^r;i/* ; /\rD7'J-JVi ; ^rD7iJ-;V7;V^rM ; ^;i/3^ 

; J3i^r;i/3^^X ; 0 -flgag^jftSHiaifefc Fn^^S ; T;v>r-;i/^- 
; T;i/^r— ;i/^-^r^>^ ; 7'J-;i/^^S; T^;^;^^* ; ^rD7 
U— ;i/^-=^i/S ; ^TD7ij-;i/7;i/3^r*/S ; 7^yS; 7J^^7^S ; ^ 
7jVW^i ; mm&7fr*))sT%J & ; N-lWiiIi7US; 7 
;i/^-;V7^S; ^;i/^r-;i/T^ y^; 7'J-;i/7^S; 77M;i/7^;S ; 
ArD7'j-^?^ y SXii^r d 7 >J -;i/7;i/^;i/7 5 y S^it) t& 

9. -W A -X A -Y A -s -W c -X C -Y C -X»-W D -X D -Y D -^2f!i|cDS 
»M^*^^s 8 2 f@©g*JI^ 2 b 6 ^©a^LfclfcJWS^fc: «k t) PST 
tlTV^ Z)i&2 JH~i§ 8 ^©V^Ttl^tfBliiOjb-o^Xfi^S^fi^fcf^^^ tl^)^-CD 
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1 o. 2&^L6M©^bfcj^l|J^±fc: l~3©:p;i^;i/S^B$lbT^£ 



12. f i^T n 7 'J -;v4©IIS^ - S O 2 - R 1 8 (5$;*, R 1 8 &itu!B £ iwj 

13. X A £sw A X&Y A d*r-N (R 8A ) -©it^©-N (R 8A ) -t— Jjffc: 

Sots g$m u < &#gjn© t? ^ u ^ > 4 & § m 6 js £ & i±m i m csa 

«©^tJX»^ii^^ *l£ * ©m o 

1 4. A^2 ->>7;- 1 -t°D U^-;i/*-trfe§^ 1 3I5©V^*17> 

1 6 . V^7°3- VJl^7°3- - IV ^n^-r^^cD^^^V^'fe^)©^ 1 
5JIfcfB*S©IS^o 

1 7 . 2MM^©^^tK/Xi±^^ffiV^fcfe©^ 1 5Jg^fam©IM^o 

1 8 . 2mmmm^mT^m&(D^mRv ; XKi±^m^m^^fc&(Dm 1 5 
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IB« © ^ ^ ^ ;v ^ ?° 3- ¥—J£ - IV mmM h V ^ V jv ^ zr^- $r—M - 1 v Pl^i] 

T^IJs a-^";V33->^— ifPl^rlk PPARy Tri— ^ h N PPARa/r ra7;i/7J 
- ^ b s SGLT2 Plg£!k aP2 Pfl^lk ^>j3-^>7tX7^'j7 — *?PM&k 
>X U >a^ffiii^0s ^Vl/^^^^^r^ P — 1 (GLP-1) < &*(Djmfcs 

2 4 . 2MHMi^©^I^Wy / X{i»©fcfe©^ 1 11—^ 1 4II©^-Tti^fc 

y^>^-^ h\ ^u^yps ^u^t'ij k ^yt:yK N ^ytr^h\ ^nnr 

U^V*>s hn^'J^V'X D->^-y^^> s ^>xU>s Gl-262570, -Yi^'j^ 
V> s JTT-501 S NN-2344s L895645, YM-440, R-119702 s AJ9677 S W^'J-K ± 
9-7 'J ~ h\ KAD1229, AR-H039242 S GW-409544, KRP297, AC2993, T-1095, Exendin-4, 



183 



WO 02/051836 



PCT/JPOl/11578 



LY30716K NN221K &t>* LY315902 frt>MUti% 1 ~ 3ffl©ft^^lil^©#Jf 0 

^spf^ w>w.m®nw&mum, §a«i x^x (aidsx s§ 
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